3GPP TSG RAN WG1 #100                                                                                      R1-2000943
e-Meeting, February 24th – March 6th, 2020
Source:			     ZTE 
Title:	 Remaining RAN1 issues on IIoT related enhancements
Agenda item:	 7.2.5.7
Document for:  Discussion and Decision
Introduction
In this contribution, we provide our views on the remaining issues on IIOT related enhancements, including
·  PUCCH resource determination when a UE is provided more than one SPS configurations.
·  PDCCH validation for DL SPS and UL grant Type 2.
· HARQ-ACK generation in case of collision only between more than one SPS PDSCHs.
Note that, the cancellation behavior for the collision between CG PUSCH vs DG PUSCH is discussed in our companion contribution [1]. 
PUCCH resource determination when a UE is provided more than one SPS configurations
When only HARQ-ACK feedback for SPS PDSCHs without associated DL assignment shall be reported, it was agreed in RAN1#98bis meeting that multiple PUCCH resources are configured common for all SPS configurations per HARQ-ACK codebook. The actual PUCCH resource to be used among PUCCH resources is determined based on HARQ-ACK payload size according to the following agreements[2]. 
	Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs without associated DL assignment shall be reported (i.e. no dynamic PDSCH HARQ-ACK), PUCCH resource i is selected if HARQ-ACK payload size (not including CRC) is in the range of {Ni,min, …, Ni,max} bits, where the number of PUCCH resources in the selection is from 0 up to 3. 
· N0,min=1, N0,max=2
· For i≠0
· Ni,max is configured by RRC; if not configured, Ni,max is 1706.
· Ni,min is equal to Ni-1,max+1 
Note: The above mechanism is equivalent to rel-15 procedure when a single PUCCH resource is configured per PUCCH resource set.


During the CR discussion after RAN1#99 meeting, it was raised by companies that it needs to clarify whether the HARQ-ACK feedback applies for only the active SPS configurations or for all configured SPS configurations. 
In Rel-15 with maximum one SPS configuration, a UE generates HARQ-ACK only if the SPS configuration is in active. Similarly, we think the same rule can be applied to Rel-16 with more than one SPS configurations. That is, a UE generates HARQ-ACK only for the activated SPS configurations. This could save the HARQ-ACK overhead for SPS transmission especially considering shorter SPS periodicities and multiple SPS configurations are introduced in Rel-16. 
On the other hand, it was pointed that reusing Rel-15 rules may cause ambiguity on the PUCCH resource determination during activation or release. In our views, activation/release is not a frequently happened event. Just like the BWP switching would cause the ambiguity on HARQ-ACK codebook in Rel-15, such kind of infrequent ambiguity can be handled by implementation. For instance, when there is PUCCH resource switching, gNB can make sure the HARQ-ACK feedback for one or more SPS PDSCH receptions without a corresponding PDCCH is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release. In such case, the PUCCH resource would be determined by the associated DCI, which is the same as Rel-15. 
Proposal 1: For HARQ-ACK feedback for SPS PDSCHs without associated DL assignment, a UE generates HARQ-ACK only for the active SPS configuration(s). 
Based on above, we think no need to update the current spec. 
PDCCH validation for DL SPS and UL grant Type 2
It was raised by companies that it needs to clarify the FDRA bit field setting for PDCCH validation for DL SPS and UL grant Type 2. Currently, the FDRA bit field is set to all '0's for FDRA type 0 set to all '1's for FDRA type 1 for PDCCH validation for release of DL SPS or UL grant Type 2. Then, clarification is needed when dynamic switching between FDRA type 0 and FDRA type 1 is configured. We have no strong preference here, while it may be simplest to not using the FDRA bit field for PDCCH validation in such case. Because,  all '0’s or all '1’s seems both valid indication in case of dynamic switching is configured. 
 Proposal 2: If both resource allocation type 0 and 1 are configured, FDRA bit field is not used for PDCCH validation for the release of DL SPS or UL grant Type 2. 
Based on above, the corresponding text proposal is given below, along with correcting some typos. 
[bookmark: _GoBack]--------------------------------------------Text Proposal 1 for Section 10.2 in TS38.213 [3]-----------------------------------
	[bookmark: _Toc29917313][bookmark: _Toc29894859][bookmark: _Toc12021487][bookmark: _Toc20311599][bookmark: _Toc29899576][bookmark: _Toc26719424][bookmark: _Toc29899158]10.2	PDCCH validation for DL SPS and UL grant Type 2
A UE validates, for scheduling activation or scheduling release, a DL SPS assignment PDCCH or configured UL grant Type 2 PDCCH if
-	the CRC of a corresponding DCI format is scrambled with a CS-RNTI provided by cs-RNTI, and
-	the new data indicator field in the DCI format for the enabled transport block is set to '0'. 
If a UE is provided a single configuration for UL grant Type 2 PUSCH or for SPS PDSCH, validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-1 or Table 10.2-2. 
If a UE is provided more than one configurations for UL grant Type 2 PUSCH or for SPS PDSCH, a value of the HARQ process number field in a DCI format indicates an activation for a corresponding UL grant Type 2 PUSCH or for a SPS PDSCH configuration with a same value as provided by Configuredgrantconfig-index or by SPSconfig-index, respectively. Validation of the DCI format is achieved if the RV field for the DCI format is set as in Table 10.2-3. 
If a UE is provided more than one configurations for UL grant Type 2 PUSCH or for SPS PDSCH 
-	if the UE is provided Type2Configuredgrantconfig-ReleaseStateList or SPS-ReleaseStateList, a value of the HARQ process number field in a DCI format indicates a corresponding entry for scheduling release of one or more UL grant Type 2 PUSCH or SPS PDSCH configurations
-	if the UE is not provided Type2Configuredgrantconfig-ReleaseStateList or SPS-ReleaseStateList, a value of the HARQ process number field in a DCI format indicates a release for a corresponding UL grant Type 2 PUSCH or for a SPS PDSCH configuration with a same value as provided by Configuredgrantconfig-index or by SPSconfig-index, respectively
Validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-4. 
If validation is achieved, the UE considers the information in the DCI format as a valid activation or valid release of DL SPS or configured UL grant Type 2. If validation is not achieved, the UE discards all the information in the DCI format.
Table 10.2-1: Special fields for single DL SPS or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided a single SPS PDSCH or UL grant Type 2 configuration
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_2
	DCI format 1_1

	HARQ process number
	set to all '0's/0_2
	set to all '0's
	set to all '0's

	Redundancy version
	set to all '0's
	set to all '0's
	For the enabled transport block: set to all '0's



Table 10.2-2: Special fields for single DL SPS or single UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_1/1_2

	HARQ process number
	set to all '0's/0_1/0_2
	set to all '0's

	Redundancy version
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all '1's
	set to all '0's for FDRA Type 0
 set to all '1's for FDRA Type 1
Not applicable if both resource allocation type 0 and 1 is configured.



Table 10.2-3: Special fields for a single DL SPS or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided multiple DL SPS or UL grant Type 2 configurations 
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_2
	DCI format 1_1

	Redundancy version
	set to all '0's
	set to all '0's
	For the enabled transport block: set to all '0's



Table 10.2-4: Special fields for multiple DL SPS and UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_1/1_2

	Redundancy version
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all '1's
	set to all '0's for FDRA Type 0 
set to all '1's for FDRA Type 1
Not applicable if both resource allocation type 0 and 1 is configured.



<---------------------------Other parts are omitted ------------------------------->



HARQ-ACK generation in case of collision only between more than one SPS PDSCHs
In RAN1#99 meeting, the following working assumption was reached on the decoding behavior and HARQ-ACK feedback behavior in case of collision only between more than one SPS PDSCHs each without a corresponding PDCCH. 
	Working assumption:
In case of collision only between more than one SPS PDSCHs each without a corresponding PDCCH, a UE is not required to decode SPS PDSCHs other than the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs.
· The UE shall report HARQ-ACK feedback only for the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs


In TS 38.214, the decoding behavior has been captured as follows. 
	If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are partially or fully overlapping in time, a UE is not required to decode a PDSCH among these PDSCHs other than one with the lowest configured sps-ConfigIndex.


However, HARQ-ACK feedback behavior for this case is not clearly clarified in TS38.213. Now, it says that if UE receives SPS PDSCH, it will generate the HARQ-ACK information. But, the UE may receive an SPS PDSCH while not decode it due to collision. We suggest aligning the descriptions as the agreement and also TS38.214 to avoid any potential misunderstanding. 
 Proposal 3: Clarify the HARQ-ACK feedback behavior in case of collision only between more than one SPS PDSCHs each without a corresponding PDCCH. 
--------------------------------------------Text Proposal 2 for Section 9.1.2 in TS38.214 [4]----------------------------------
	[bookmark: _Toc12021469][bookmark: _Ref497329097][bookmark: _Toc26719406][bookmark: _Toc20311581][bookmark: _Toc29899556][bookmark: _Toc29917293][bookmark: _Toc29899138][bookmark: _Toc29894839]9.1.2	Type-1 HARQ-ACK codebook determination
<---------------------------Other parts are omitted ------------------------------->
If a UE reports HARQ-ACK information in a PUCCH only for 
-	a SPS PDSCH release indicated by DCI format 1_0 with counter DAI field value of 1, or
-	a PDSCH reception scheduled by DCI format 1_0 with counter DAI field value of 1 on the PCell, or 
-	SPS PDSCH receptions
within the [image: ] occasions for candidate PDSCH receptions as determined in Clause 9.1.2.1, the UE determines a HARQ-ACK codebook only for the SPS PDSCH release or only for the PDSCH reception or only for the SPS PDSCH receptions according to corresponding [image: ] occasion(s) on respective serving cell(s), where the value of counter DAI in DCI format 1_0 is according to Table 9.1.3-1 and HARQ-ACK information bits in response to SPS PDSCH receptions are ordered according to the following pseudo-code; otherwise, the procedures in Clause 9.1.2.1 and Clause 9.1.2.2 for a HARQ-ACK codebook determination apply.
Set  to the number of serving cells configured to the UE
Set  to the number of SPS PDSCH configuration configured to the UE for serving cell 
Set  to the number of DL slots for SPS PDSCH reception on serving cell  with HARQ-ACK information multiplexed on the PUCCH
Set  – HARQ-ACK information bit index
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while  
Set  – SPS PDSCH configuration index: lower indexes correspond to lower RRC indexes of corresponding SPS configurations 
while 
Set  – slot index 
while 
if UE decodes receives SPS PDSCH in slot  for SPS PDSCH configuration  on serving cell 
 = HARQ-ACK information bit for this SPS PDSCH reception 
;
end if
;
end while
;
end while
;
end while




[bookmark: _Toc483812420]Conclusions
In this contribution, we discuss some remaining issues on IIOT related enhancements and have the following proposals. 
Proposal 1: For HARQ-ACK feedback for SPS PDSCHs without associated DL assignment, a UE generates HARQ-ACK only for the active SPS configuration(s). 
 Proposal 2: If both resource allocation type 0 and 1 are configured, FDRA bit field is not used for PDCCH validation for the release of DL SPS or UL grant Type 2. 
 Proposal 3: Clarify the HARQ-ACK feedback behavior in case of collision only between more than one SPS PDSCHs each without a corresponding PDCCH. 
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