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1. INTRODUCTION
RAN1 #99 meeting
	Agreements:
In Rel-16, multiple DL SPS configurations can be configured on different serving cells in a cell group.
Agreements:
For both type-1 and type-2 HARQ-ACK codebook construction, one HARQ-ACK bit is generated for SPS PDSCH release with a joint release DCI

Agreements:
If the UE is configured with more than one SPS PDSCH configurations, and for type-1 HARQ-ACK codebook construction, 
· For cases where 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, or
· For cases where HARQ-ACK feedback for SPS PDSCH release is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH, or
· For cases where only HARQ-ACK feedback for SPS PDSCH release shall be reported, 
· HARQ-ACK bit location for SPS PDSCH reception is derived by reusing Rel-15 mechanism (i.e., based on the TDRA table row index and K1 indicated in the activation DCI)   
· HARQ-ACK bit location for SPS PDSCH release with a separate release DCI is derived by reusing Rel-15 mechanism (i.e., based on the TDRA table row index indicated in the activation DCI and K1 indicated in the release DCI)  
· HARQ-ACK bit location for SPS PDSCH release with a joint release DCI is derived based on the TDRA table row index indicated in the activation DCI for SPS PDSCH with the lowest SPS configuration index among the jointly released configurations and K1 indicated in the release DCI
Note: There is no change on the number of HARQ-ACK bits for a PUCCH transmission regardless whether a joint release DCI is present or not.

In Rel-16, when the SPS configurations are released by a joint release DCI, 
· Multiple SPS configurations to be released by the joint release DCI should have the same priority

Agreement
If the UE is configured with more than one SPS PDSCH configurations, for cases where only HARQ-ACK feedback for one or more SPS PDSCH receptions without a corresponding PDCCH shall be reported (i.e. no HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release
· HARQ-ACK bit order for SPS PDSCH reception without a corresponding PDCCH is determined 
· In ascending order of DL slot per {SPS configuration index, serving cell index}, and then in ascending order of SPS configuration index per {serving cell index}, and then in ascending order of serving cell index



In this contribution, we discuss remaining issues for DL SPS enhancement.
2. DISCUSSION
In NR Rel-15, considering benefit of PUCCH overhead reduction, HARQ-ACK fallback transmission for type-1 HARQ-ACK codebook has been introduced when there is no ambiguity caused by DL grant missing between gNB and UE. 
In NR Rel-16, with introduction of more than one DL SPS PDSCH configurations, type-1 HARQ-ACK codebook with fallback mechanism may further include cases for only HARQ-ACK feedback for one or more SPS PDSCH receptions. In other words, regarding type-1 HARQ-ACK codebook, once UE only has HARQ-ACK feedback for more than one SPS PDSCH receptions to transmit (i.e. no HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release), UE could generate HARQ-ACK information bits ONLY for the more than one SPS PDSCH receptions based on pseudo code in section 9.1.2 in TS 38.213 [1]. 
According to current spec [1], following quoted paragraph covers conditions of three bullets for type-1 HARQ-ACK codebook with fallback mechanism and specify a same UE behaviour if the condition is met. However, it’s ambiguous when the UE reports HARQ-ACK information only for the first or the second bullet (i.e., SPS PDSCH release, PDSCH reception scheduled by DCI), BUT HARQ-ACK information bits are in response to more than one SPS PDSCH receptions. Therefore, we propose text proposal 1 to clarify UE’s behaviour.

	9.1.2	Type-1 HARQ-ACK codebook determination
…
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 reception(s)
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 one SPS PDSCH reception 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 more than one SPS PDSCH receptions that the UE is configured to receive 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.


Observation:  It’s ambiguous that a UE reports HARQ-ACK information in a PUCCH only for a SPS PDSCH release or a PDSCH reception scheduled by DCI, and HARQ-ACK information bits are in response to more than one SPS PDSCH receptions.
Proposal: 	RAN1 adopts Text proposal 1.





Text proposal 1 for TS 38.213 [1]
	9.1.2	Type-1 HARQ-ACK codebook determination
…
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 reception(s)
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 one or more SPS PDSCH reception(s) 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 more than one SPS PDSCH receptions that the UE is configured to receive 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.



3. CONCLUSION
Observation:  It’s ambiguous that a UE reports HARQ-ACK information in a PUCCH only for a SPS PDSCH release or a PDSCH reception scheduled by DCI, and HARQ-ACK information bits are in response to more than one SPS PDSCH receptions.
Proposal: 	RAN1 adopts Text proposal 1.
Text proposal 1 for TS 38.213 [1]
	9.1.2	Type-1 HARQ-ACK codebook determination
…
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 reception(s)
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 one or more SPS PDSCH reception(s) 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 more than one SPS PDSCH receptions that the UE is configured to receive 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.



4. REFERENCE
[1] TS 38.213, v16.3.0
image1.wmf
c

A

M

,


