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1 Introduction 
In this contribution, we discuss an incompleteness in the ASN.1 parameters for PUCCH resources for SPS.
· A UE can be configured with multiple SPS within a BWP, which the current parameters handle properly. 
· A UE can be configured with multiple SPS, but only one within each individual BWP. In this case the PUCCH resource configuration is not consistent with RAN1 agreements
We propose two approaches to solve these issues. The first approach is a minimal approach that fixes the problem in a non-clean way, while the second approach provides a better overall ASN.1 design. 

Note that that two parallel WIs (IIoT and URLLC) resulted in separate RRC CRs resulting in some inefficiency in the design of PUCCH related configuration. The IIoT WI added PUCCH related configuration into SPS configuration, while the URLLC WI made improvements to PUCCH configuration, where the SPS related enhancements would fit better.

2 Problem Statement and Proposal
2.1 RAN1 Background

	Agreements: 3GPP TSG RAN1 Meeting #98bis, “RAN1 chairman’s notes”,  Chongqing, China, October 14th – 20th, 2019
For cases where only HARQ-ACK feedback for SPS PDSCHs without associated DL assignment shall be reported (i.e. no dynamic PDSCH HARQ-ACK), 

   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

○      Number of PUCCH resources is up to 4

○      FFS details (e.g., threshold for determining PUCCH resource)


Observation 1: PUCCH HARQ-ACK enhancements are needed whenever multiple SPS configurations are provided, irrespective of the configurations being on the same BWP, or across BWPs.
Observation 2: The PUCCH resources are common for all SPS configuration that share a HARQ-ACK codebook.
2.2 RAN2 Status
2.2.1 Issue 1: Multi-SPS with only one SPS per BWP
The field “sps-PUCCH-AN-ListPerCodebook” is included in “SPS-ConfigList”. However, the description of SPS-ConfigList uses the following language:
sps-ConfigList

UE specific multiple SPS (Semi-Persistent Scheduling) configurations for one BWP. Except for reconfiguration with sync, the NW does not reconfigure a SPS configuration when it is active (see TS 38.321 [3]). However, the NW may release a SPS configuration at any time.
Observation 3: The current RRC suggests that sps-PUCCH-AN-ListPerCodebook cannot be included in the case of only one SPS configuration per BWP, but multiple SPS configurations overall for a UE.
2.2.2 Issue 2: Clarity on PUCCH resources being common

The description of sps-PUCCH-AN-ListPerCodebook says the following.
sps-PUCCH-AN-ListPerCodebook

Indicates a list of PUCCH resources per configured HARQ-ACK codebook. The PUCCH resources are common for all SPS configurations with the indicated HARQ-ACK codebook. If configured, this overrides n1PUCCH-AN in SPS-config.
Observation 4: It is not clear what the UE behaviour should be if PUCCH resources received are different for SPS configurations with the indicated HARQ-ACK codebook. Also, there is additional overhead to include this field for each SPS configuration rather than once per HARQ-ACK codebook.
2.3 Proposed solutions

2.3.1 Issue 1

Alternative 1: A simple fix would be to remove the word “multiple”, as shown below:
	sps-ConfigList

‘UE specific SPS (Semi-Persistent Scheduling) configuration(s) for one BWP. Except for reconfiguration with sync, the NW does not reconfigure a SPS configuration when it is active (see TS 38.321 [3]). However, the NW may release a SPS configuration at any time.’


Alternative 2: Move the parameter “sps-PUCCH-AN-ListPerCodebook” into the PUCCH-Config, thereby decoupling it from the number of SPS configurations per BWP. 
2.3.2 Issue 2
Alternative 1: A simple fix would be to say that the field sps-PUCCH-AN-ListPerCodebook is provided only for the lowest sps-ConfigIndex.
	sps-PUCCH-AN-ListPerCodebook

Indicates a list of PUCCH resources per configured HARQ-ACK codebook. The PUCCH resources are common for all SPS configurations with the indicated HARQ-ACK codebook. If configured, this overrides n1PUCCH-AN in SPS-config. This field is only provided for the lowest sps-ConfigIndex among all SPS configurations with an indicated HARQ-ACK codebook.


Alternative 2: Move the parameter “sps-PUCCH-AN-ListPerCodebook” into the PUCCH-Config, thereby decoupling it from the number of SPS configurations per BWP.
3 Conclusion

We discussed some errors and areas of improvement for the encoding of the parameter sps-PUCCH-AN-ListPerCodebook.

Proposal 1: RAN2 should address the issues identified in this paper regarding the parameter sps-PUCCH-AN-ListPerCodebook in the context of multiple SPS configuration per UE.
Proposal 2: Moving the sps-PUCCH-AN-ListPerCodebook into the PUCCH-Config enhancements that were done as part of NR eURLLC provides a clean solution to the issues identified in this paper. Note that this alternative was not available when the original CR was being developed under IIoT WI (because of the WI separation between URLLC and IIoT).
