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Introduction
Update of the work item on support of NR Industrial IoT was approved [1]. 
In this document, we provide our view on following topics.
· Resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs
· [bookmark: _GoBack]Support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE.
Resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs
On handling of overlapping PUSCH grant prioritization, RAN2 agreed that for the case when no PDU has been generated at all yet, and there are two grants where one will be de-prioritized (and there is data available for both grants), one PDU is generated. In this case, MAC selects between grants and then poses only the selected MAC PDU to PHY. On the other hand, when earlier grant schedules later PUSCH, our understanding is it is up to UE implementation whether MAC PDU is given to PHY just before PHY transmission or given to PHY in the order of grant reception/identification. We would like to keep this aspect up to UE implementation. It depends on the processing time realization of MAC and PHY. When possible, MAC selects between grants, and then passes only the selected MAC PDU to PHY. The exact condition of “when possible” is up to UE implementation. If not possible, MAC generates a MAC PDU for each grant and provide the assistance information to PHY and PHY makes the prioritization based on the assistance information. Note that even former case (i.e., selection is carried out in MAC), to provide the assistance information to PHY is necessary for the decision of the priority comparison with HARQ-ACK of PDSCH.
On the assistance information to PHY, in our view, regardless of dynamic grant and configured grant, the determination of UL-SCH priority can be logical channel priority based approach. UE MAC determines UL-SCH priority based on the highest priority of LCH in the MAC PDU. UE MAC delivers the MAC PDU and UL-SCH priority information to PHY. This approach can unify the UE’s priority determination between SR and UL-SCH. As discussion in our contribution [2], UL-SCH priority at PHY layer does not necessarily have the same granularity level as the logical channel priority. For example, logical channel priority has 16 levels but PHY-level priority can have smaller number of levels such as 2 (high or low). In this case, the association rule between PHY-level priority and logical channel priority should be defined in the specification or configured by RRC. UE PHY should decide prioritization based on the PHY-level priority of UCI/UL-SCH.
Although we prefer the same scheme between dynamic grant PUSCH and configured grant PUSCH, for dynamic grant PUSCH, gNB can set the priority based on SR/BSR from the UE with taking into the priority account among different UEs and UE PHY is able to know the priority of logical channel from dynamic priority indication in PHY. Therefore, for dynamic grant PUSCH, the determination of UL-SCH priority based on PHY indication can also be considered.
Proposal 1: Regardless of grant type (dynamic grant/configured grant), following UE behaviour for UL prioritization is supported.
· When possible, MAC selects between grants, and then passes only the selected MAC PDU to PHY. The exact condition of “when possible” is up to UE implementation.
· If not possible, MAC generates a MAC PDU for each grant and passes them to PHY. 
Proposal 2: UE MAC determines UL-SCH priority based on the highest priority of logical channel in the MAC PDU. UE MAC delivers the MAC PDU along with the UL-SCH priority information to PHY.
Proposal 3: The granularity of PHY-level priority can be different from the number of levels of logical channel priority. The association rule between PHY-level priority and logical channel priority is defined in the specification or configured by RRC.

For resource conflicts between multiple configured grant configurations, if there is no overlap of the resource among configurations, which configuration is used is known by the gNB. On the other hand, for a given resource, if there is overlap, for example, 1) initial transmission of the first configuration and initial transmission of the second configuration are overlapped, 2) non-initial transmission of the first configuration and initial transmission of the second configuration are overlapped, gNB needs to distinguish them by some mechanisms. DMRS based differentiation or UCI which includes configuration ID on configured grant PUSCH should be considered. 
Proposal 4: As there can be overlap of the resource among configurations, some mechanism, such as DMRS based differentiation or UCI which includes configuration ID should be used for the distinction.

Support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE
In RAN1#98, following conclusion and working assumption was made on multiple DL SPS configurations.
Conclusion:
· There is no consensus to support joint activation in a DCI for two or more SPS configurations for a given BWP of a serving cell in Rel.16.
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.
The maximum number of UL configured grant configurations per BWP of a serving cell of 12 for UL CG but for DL SPS, the number is not decided (8 or 16). For release for UL Type 2 CG, the bit-length (M) for indication should be no more than 4 bits. On the other hand, for DL SPS, if the maximum number of DL SPS configurations per BWP of a serving cell is concluded to 8, M <= 3 bits indication in the release DCI may be sufficient for indicating which DL SPS configuration is/are released. Other than the maximum bit-length, the same mechanism defined for UL Type 2 CG should be reused, i.e., to support joint release in a DCI for two or more DL SPS configurations for a given BWP of a serving cell and the bit-length (M) for indication should be no more than 4 (or 3) bits. Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple DL SPS configuration to be released. In case of no higher layer configured state(s), separate release is used where the release corresponds to the DL SPS configuration index indicated by the indication. Below we provide our view on remaining issues on L1 signalling for DL SPS, in which the same discussion can be found in our contribution [3].
One of remaining issues is the bit-length for indicating the configuration(s) to be activated/released in the DCI. Following options were identified in RAN1#98 [4].
	Option 1: It depends on the number of configurations configured but up to 4 bits
	Option 2: Fixed as 4 bits
	Option 3: The number of bits can be configured by RRC but no more than 4 bits
For activation, since only separate activation is supported, the bit-length for indicating the configuration can depend on the number of configured configurations. On the other hand, RAN2 discusses to introduce index to identify each DL SPS among multiple DL SPS configurations. Then, for Option 1, the association between code-point and the DL SPS index may need to be configured by RRC signalling. Option 2 does not require RRC signalling. Each code-point (#0 - #11) corresponds to the index (#0 - #11). The disadvantage is DCI overhead. The motivation of Option 3 is unclear at least for activation. For release, both state-based joint release and index-based separate release are supported. The number of bit-length may vary depending on not only the number of configured configurations but also the number of DL SPS configuration groups to be jointly released. Therefore, we are not sure Option 1 can work well. In Option 2, if the is no configured state, similar to activation, each code-point (#0 - #11) corresponds to the index (#0 - #11). Option 3 can adjust the bit-length depending on the number of configured states. Based on above, in our view, Option 1 for activation and Option 3 for release can minimize the bit-length depending on the number of indications while Option 2 for both activation and release is also acceptable considering commonality.
For UL CG, following working assumption was made in RAN1#98.
Working assumption:
· For activation and release of UL CG, same field(s) is/are used for a DCI format.
Although joint indication is only supported for release DCI, to use the same field for activation and release of UL CG is still preferable from simplicity perspective. For DCI, some unused bit-field in the DCI such as HARQ process ID field can be reused.
Proposal 5: Confirm the following working assumption in RAN1#98.
· 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 6: For the bit-length for indicating the configuration(s) to be released/activated in the DCI, down select from following alternatives.
· Alt.1: For activation, it depends on the number of configured configurations. For release, the number of bits can be configured by RRC but no more than 4(or 3) bits.
· Alt.2: For both activation and release, it is fixed as 4(or 3) bits.
Proposal 7: For activation and release of DL SPS, same field(s) is/are used for a DCI format.
Proposal 8: HARQ process ID field is used for the field for indicating the configuration(s) to be activated/released in the DCI.

Conclusion
In this contribution, we discussed enhancements on intra-UE UL prioritization involving configured grant(s) and multiple simultaneous active SPS configurations. We made following proposals.
Intra-UE UL prioritization
Proposal 1: Regardless of grant type (dynamic grant/configured grant), following UE behaviour for UL prioritization is supported.
· When possible, MAC selects between grants, and then passes only the selected MAC PDU to PHY. The exact condition of “when possible” is up to UE implementation.
· If not possible, MAC generates a MAC PDU for each grant and passes them to PHY. 
Proposal 2: UE MAC determines UL-SCH priority based on the highest priority of logical channel in the MAC PDU. UE MAC delivers the MAC PDU along with the UL-SCH priority information to PHY.
Proposal 3: The granularity of PHY-level priority can be different from the number of levels of logical channel priority. The association rule between PHY-level priority and logical channel priority is defined in the specification or configured by RRC.
Proposal 4: As there can be overlap of the resource among configurations, some mechanism, such as DMRS based differentiation or UCI which includes configuration ID should be used for the distinction.

DL SPS enhancement
Proposal 5: Confirm the following working assumption in RAN1#98.
· 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 6: For the bit-length for indicating the configuration(s) to be released/activated in the DCI, down select from following alternatives.
· Alt.1: For activation, it depends on the number of configured configurations. For release, the number of bits can be configured by RRC but no more than 4(or 3) bits.
· Alt.2: For both activation and release, it is fixed as 4(or 3) bits.
Proposal 7: For activation and release of DL SPS, same field(s) is/are used for a DCI format.
Proposal 8: HARQ process ID field is used for the field for indicating the configuration(s) to be activated/released in the DCI.
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