[bookmark: OLE_LINK3][bookmark: _GoBack]3GPP TSG RAN WG1 #100                                                                                   R1-2000924
e-Meeting, February 24th – March 6th, 2020

Source:	NTT DOCOMO, INC.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK21][bookmark: OLE_LINK22]Title:	PUCCH resource determination for HARQ-ACK for SPS PDSCH
[bookmark: Source]Agenda Item:	7.2.5.7
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
In this contribution, we discussed one issue related to the PUCCH resource determination for HARQ-ACK of SPS PDSCH for Rel.16 URLLC/IIoT with multiple SPS configurations.
2. PUCCH resource determination for HARQ-ACK of SPS PDSCH
For a UE configured with multiple SPS PDSCH configurations, the PUCCH resource determination for HARQ-ACK bit(s) for SPS PDSCH without associated PDCCH is captured in TS 38.213 section 9.2.1 and 9.2.3 [1] as following:
	9.2.1	PUCCH Resource Sets 
If the UE is provided more than one active SPS PDSCH configurations and transmits  UCI information bits that include only HARQ-ACK information bits in response to one or more SPS PDSCH receptions, the UE is provided by SPS-PUCCH-AN-List a set of PUCCH resources and determines a PUCCH resource to be 
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 0 if , or
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 1, if provided, if  where  is either provided by maxPayloadSize in SPS-PUCCH-AN-List for SPS-PUCCH-AN-ResourceID = 1 or is otherwise equal to 1706, or
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 2, if provided, if  where  is either provided by maxPayloadSize in SPS-PUCCH-AN-List for SPS-PUCCH-AN-ResourceID = 2 or is otherwise equal to 1706, or
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 3, if provided, if  where  is equal to 1706



	9.2.3	UE procedure for reporting HARQ-ACK
If a UE is provided a single active SPS PDSCH configuration and transmits HARQ-ACK information corresponding only to a PDSCH reception without a corresponding PDCCH, a PUCCH resource for corresponding PUCCH transmission with HARQ-ACK information is provided by n1PUCCH-AN.


With above spec., for a UE configured with multiple SPS PDSCH configurations, whether PUCCH resource provided by SPS-PUCCH-AN-List or PUCCH resource provided by n1PUCCH-AN is used for HARQ-ACK of SPS PDSCH depends on the number of active SPS PDSCH configurations. However, the number of active SPS PDSCH configurations can be changed dynamically by SPS PDSCH release/activation. An example is given in Fig. 1. When a UE receives a SPS PDSCH of SPS configuration #2, it has two active SPS configurations (SPS configuration #1 and SPS configuration #2). While just before UE reports the HARQ-ACK for SPS PDSCH associated with SPS configuration #2, SPS configuration #1 is released. Therefore, there exists ambiguity between the gNB and UE regarding to the PUCCH resource e.g. provided by SPS-PUCCH-AN-List or by n1PUCCH-AN for HARQ-ACK of SPS PDSCH. Therefore, following TP is proposed:
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Fig.1 PUCCH resource ambiguity when the number of active SPS configurations is dynamically changed
Proposal 1:
· Adopt following TP in TS 38.213 section 9.2.1 and 9.2.3
	9.2.1	PUCCH Resource Sets 
If the UE is provided more than one configured active SPS PDSCH configurations and transmits  UCI information bits that include only HARQ-ACK information bits in response to one or more SPS PDSCH receptions, the UE is provided by SPS-PUCCH-AN-List a set of PUCCH resources and determines a PUCCH resource to be 
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 0 if , or
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 1, if provided, if  where  is either provided by maxPayloadSize in SPS-PUCCH-AN-List for SPS-PUCCH-AN-ResourceID = 1 or is otherwise equal to 1706, or
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 2, if provided, if  where  is either provided by maxPayloadSize in SPS-PUCCH-AN-List for SPS-PUCCH-AN-ResourceID = 2 or is otherwise equal to 1706, or
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 3, if provided, if  where  is equal to 1706



	9.2.3	UE procedure for reporting HARQ-ACK
If a UE is provided a single configured active SPS PDSCH configuration and transmits HARQ-ACK information corresponding only to a PDSCH reception without a corresponding PDCCH, a PUCCH resource for corresponding PUCCH transmission with HARQ-ACK information is provided by n1PUCCH-AN.



3. Conclusion
In this contribution, we discuss the one issue related to the PUCCH resource determination for HARQ-ACK of SPS PDSCH for Rel.16 URLLC/IIoT with multiple SPS configurations. Following is the proposed:
Proposal 1:
· Adopt following TP in TS 38.213 section 9.2.1 and 9.2.3
	9.2.1	PUCCH Resource Sets 
If the UE is provided more than one configured active SPS PDSCH configurations and transmits  UCI information bits that include only HARQ-ACK information bits in response to one or more SPS PDSCH receptions, the UE is provided by SPS-PUCCH-AN-List a set of PUCCH resources and determines a PUCCH resource to be 
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 0 if , or
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 1, if provided, if  where  is either provided by maxPayloadSize in SPS-PUCCH-AN-List for SPS-PUCCH-AN-ResourceID = 1 or is otherwise equal to 1706, or
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 2, if provided, if  where  is either provided by maxPayloadSize in SPS-PUCCH-AN-List for SPS-PUCCH-AN-ResourceID = 2 or is otherwise equal to 1706, or
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 3, if provided, if  where  is equal to 1706



	9.2.3	UE procedure for reporting HARQ-ACK
If a UE is provided a single active configured SPS PDSCH configuration and transmits HARQ-ACK information corresponding only to a PDSCH reception without a corresponding PDCCH, a PUCCH resource for corresponding PUCCH transmission with HARQ-ACK information is provided by n1PUCCH-AN.
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