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Introduction
In RANP#85 meeting, advanced feature of URLLC was agreed to be specified in Rel-16 [1], which includes:
· [bookmark: OLE_LINK17]Specify enhancements to satisfy QoS for wireless Ethernet when using TSC traffic patterns, including
· Support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE. [RAN2, RAN1] 
In previous RAN1 meetings, the following agreement related to DL SPS enhancements was made [2,3]:
	Agreement
· Support separate activation for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint activation in a DCI for two or more DL SPS configurations
· Support separate release for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint release in a DCI for two or more DL SPS configurations 

Agreement
· Regarding Q1 in the LS in R1-1905940:
· Although RAN1 has not completely analysed the potential impact of supporting up to 16 SPS configurations for a given BWP of a serving cell, RAN1 has the understanding that 8 SPS configurations for a given BWP of a serving cell is sufficient in Rel-16

Agreement
For cases where only HARQ-ACK feedback for SPS PDSCHs shall be reported (i.e. no dynamic PDSCH HARQ-ACK), support more than one bit of HARQ-ACK feedback for SPS PDSCH without an associated grant in a PUCCH resource 
· FFS applicability to all PUCCH formats
· FFS the number of bits, e.g., the # of configured/activated SPS configurations, etc.
· FFS how to construct both type-1 and type-2 HARQ-ACK codebook for cases where HARQ-ACK feedback for SPS PDSCH is multiplexed with dynamic PDSCH HARQ-ACK

Working assumption:
Support joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
· Reusing the joint release mechanism as that defined for UL type 2 CG


On the basis the agreement above, we provide our views on DL SPS enhancements for URLLC.
DL SPS Enhancement
According to the WID [1], the feature of multiple simultaneous active SPS configurations for a given BWP of a UE will be introduced in Rel-16. Different aspects of the feature are discussed as follows.
The joint release of activated DL SPS configuration(s)
In the previous meeting, joint release of two or more SPS configurations for a given BWP of a serving cell was agreed as a working assumption [3]. Similar to UL CG, introducing joint release of SPS configurations can help to reduce the number of DCI for SPS release, which in turn improves the reliability of SPS release. Therefore, we prefer to confirm the working assumption.
Proposal 1: Confirm the following working assumption:
· Support joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
· Reusing the joint release mechanism as that defined for UL type 2 CG

HARQ-ACK feedback for DL SPS only
In the previous meeting, it was agreed to support more than one bit of HARQ-ACK feedback when only HARQ-ACK feedback for SPS PDSCHs shall be reported. 
For the next step, it is important to clarify whether CA is supported for the transmission of DL SPS. In Rel-15, an SPS configuration can only be configured at most one cell in a cell group. If this restriction is relaxed, assuming that a UE is configured with 4 CCs (e.g. each of the CC is associated with 8 SPS configurations) and each of the SPS PDSCH without an associated grant corresponds to 1 bit, in this case, the maximum number of SPS only HARQ bits is 32. From the perspective of reliability, such a long HARQ-ACK feedback may not be acceptable. Also, due to the limited time budget left in Rel-16, introducing the CA feature for SPS is not preferred from the specification effort point of view. Hence, we have the following proposal.
Proposal 2: For Rel-16, DL SPS configuration(s) can be configured at most one cell in a cell group.

The content of the HARQ-ACK feedback
In Rel-15, UE expects only one HARQ-ACK bit corresponding to a SPS PDSCH without an associated grant within a slot. In Rel-16, UE may expect more than one HARQ-ACK information bit(s) corresponding to multiple SPS PDSCHs without associated grant within a slot/sub-slot. 
One issue is how to determine the order of the HARQ-ACK bits within SPS only HARQ-ACK feedback. Since there is no scheduling PDCCH for each of the SPS PDSCH, the ordering method for dynamic HARQ bits in Rel-15 cannot be directly applied. Hence, a new method is required. One viable method is to determine the order of SPS HARQ-ACK bits according to the time domain order of the corresponding PDSCH.
Proposal 3: The order of SPS HARQ-ACK bits within SPS only HARQ-ACK feedback is according to the time domain order related to the corresponding PDSCH.

The PUCCH resource used for the HARQ-ACK feedback
In Rel-15, the PUCCH resource for DL SPS only HARQ-ACK feedback is configured by RRC and the format of the PUCCH resource can only be PUCCH format 0 or 1. This means that, if Rel-15 mechanism is reused, at most 2 HARQ-ACK bits can be carried by the configured PUCCH resource. This restriction is unnecessary from our point of view.
Instead, an existing PUCCH resource selection mechanism for multiple CSI report in Rel-15 can be reused in principle to provide more flexibility for the PUCCH resource determination. In general, if the collision between SPS HARQ-ACK feedbacks does not occur, Rel-15 mechanism can be reused. If the collision occurs and the configured PUCCH resource is not capable for the combined HARQ-ACK payload, UE can choose a PUCCH resource with appropriate capacity from a dedicated PUCCH resource pool according to the combined HARQ-ACK payload. The PUCCH resource(s) within the resource pool can be format 2/3/4.  In this way, it is possible to feedback more HARQ-ACK bits for DL SPS PDSCHs, which can improve system performance.
Proposal 4: For the determination of PUCCH resource for DL SPS only HARQ-ACK feedback, the existing PUCCH resource selection mechanism for multiple CSI report in Rel-15 can be reused in principle, which is:
· The PUCCH resource used for DL SPS only HARQ-ACK feedback can be chosen from a dedicated resource pool.

HARQ-ACK feedback for DL SPS multiplexed with dynamic HARQ
In the previous meeting, one issue requires further discussion is how to multiplex HARQ-ACK feedback for DL SPS with dynamic HARQ. In the following, the content of the HARQ-ACK feedback and the PUCCH resource used for the HARQ-ACK feedback are discussed, respectively.
The content of the HARQ-ACK feedback
In Rel-15, a general principle of handling the multiplexing HARQ-ACK bits is: the HARQ-ACK bit for DL SPS is appended to the HARQ-ACK bits for dynamic scheduling. In our opinion, this principle can be directly reused in Rel-16 for both type 1 codebook and type 2 codebook construction. Hence, we have the following proposal.
Proposal 5: When HARQ-ACK bits for DL SPS and for dynamic scheduling are multiplexed within the same PUCCH resource, the HARQ-ACK bits for all corresponding DL SPS PDSCH(s) are appended to the HARQ-ACK bits for dynamic scheduling.
[bookmark: _GoBack]If the principle mentioned above is adopted, the ordering rule of SPS HARQ bits and dynamic HARQ bits can be considered separately. For consistency, the ordering rule of the dynamic HARQ-ACK bits can be the same as in Rel-15. Also, the ordering rule of DL SPS HARQ bits can be the same as the case for DL SPS only (as discussed in the previous section).
The PUCCH resource used for the HARQ-ACK feedback
In Rel-15, when HARQ-ACK bits for DL SPS and for dynamic scheduling are multiplexed within the same PUCCH resource, the PUCCH resource is indicated by the last DCI for the dynamic scheduling. In general, there is no critical technical issue to reuse the same mechanism in Rel-16. Hence, we have the following proposal.
Proposal 6: When HARQ-ACK bits for DL SPS and for dynamic scheduling are multiplexed within the same PUCCH resource, Rel-15 mechanism for PUCCH resource indication is reused (PUCCH resource indication via the last scheduling DCI).

Conclusion
In this contribution, the discussion on UL configured grant transmission enhancements for URLLC are provided. Based on the discussion, we have the following proposals:
Proposal 1: Confirm the following working assumption:
· Support joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
· Reusing the joint release mechanism as that defined for UL type 2 CG
Proposal 2: For Rel-16, DL SPS configuration(s) can be configured at most one cell in a cell group.
Proposal 3: The order of SPS HARQ-ACK bits within SPS only HARQ-ACK feedback is according to the time domain order related to the corresponding PDSCH.
Proposal 4: For the determination of PUCCH resource for DL SPS only HARQ-ACK feedback, the existing PUCCH resource selection mechanism for multiple CSI report in Rel-15 can be reused in principle, which is:
· The PUCCH resource used for DL SPS only HARQ-ACK feedback can be chosen from a dedicated resource pool.
Proposal 5: When HARQ-ACK bits for DL SPS and for dynamic scheduling are multiplexed within the same PUCCH resource, the HARQ-ACK bits for all corresponding DL SPS PDSCH(s) are appended to the HARQ-ACK bits for dynamic scheduling.
Proposal 6: When HARQ-ACK bits for DL SPS and for dynamic scheduling are multiplexed within the same PUCCH resource, Rel-15 mechanism for PUCCH resource indication is reused (PUCCH resource indication via the last scheduling DCI).
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