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1. Introduction
In RAN1 97 meeting, two agreements on DL SPS in RAN1 was achieved [1]:

Agreements:

Regarding Q2 in LS from RAN2, the following is captured:

· RAN1 discussed the feasibility of support of shorter periodicities for DL SPS, it is feasible to support periodicity down to 1 slot for all SCSs and single SPS configuration with certain constraints related to HARQ-ACK feedback and combinations of DL & UL SCSs
Conclusion:

· RAN1 will continue to further investigate whether or not it is feasible to support periodicities shorter than 1 slot for SPS.
DL SPS will be further discussed in this document and UL data/data collision is also discussed.
2. DL SPS

2.1. Shorter period SPS
RAN2 Will support “short” SPS periodicities, at least down to 0.5ms. However, RAN1 has defined constraints related to HARQ-ACK feedback and combinations of DL & UL SCSs.  For Rel-15 HARQ-ACK for SPS procedure, one PUCCH format 0/1 with a fixed HARQ timing K1 is used for HARQ-ACK transmission. In TDD scenario, one-to-one HARQ-ACK feedback for SPS will lead to frequent DL-UL switching, multiple time-domain resource fragments, much more PUCCH overhead and more UL channel collision. Multiple DL SPS configurations have similar issues. In combinations of DL &UL SCSs, HARQ-ACKs for multiple SPS occasion needs to be multiplexed in one PUCCH resource. So, HARQ-ACK for SPS enhancement is necessary to support SPS with 0.5ms periodicity. HARQ-ACK multiplexing for SPS PDSCH can be considered [2].
Proposal 1: HARQ-ACK multiplexing for SPS PDSCH can be considered.
SPS with periodicities shorter than 1 slot has common issues as SPS with 0.5ms periodicity. If HARQ-ACK multiplexing for SPS PDSCH is enhanced, then it is feasible to support periodicities shorter than 1 slot for SPS. Otherwise, common constraint as SPS with 0.5ms periodicity exists.

Proposal 2: If HARQ-ACK multiplexing for SPS PDSCH is supported, then SPS with short periodicity, including 0.5ms and shorter than 1 slot, are feasible. Otherwise, there is a common constraint for short SPS.

2.2. Multiple SPS enhancement
There are two use cases for multiple SPS configurations: 1) to support different traffic service 2) to match various offset and unexpected jitter. 
There is no significant difference between scenario for SPS and scenario for configured grant, so design try to keep the same between SPS and configured grant. 

· The maximum number of UL CG configurations per BWP of a serving cell has been agreed as 12, so the maximum number of SPS configurations per BWP of a serving cell is 12.

· Joint SPS release needs to be supported to reduce DCI signaling overhead. To joint release, SPSGroupConfig is defined and configured by RRC. SPSGroupConfig includes spsgroupConfigId and spsList, as shown in the following. And SPSGroupConfigId for release is indicated in DCI.
SPSGroupConfig ::=                SEQUENCE {

spsgroupConfigId                          SPSGroupConfigId,
spsList   SEQUENCE (SIZE (1..maxNrofSPS)) OF SPS-Config
}

· DCI for one SPS release in Rel-15 can be baseline. Redundancy version, Modulation and coding scheme and Frequency domain resource assignment can still be set the same values as Rel-15. The field for HARQ process number can indicate SPSGroupConfigId. The field for HARQ process number is reused due to the bit-length for HARQ process number is enough and not much more to indicate SPSGroupConfigId.
Table 1: Special fields for DL SPS release PDCCH validation
	
	DCI format 1_0

	HARQ process number
	SPSGroupConfigId

	Redundancy version
	set to '00'

	Modulation and coding scheme
	set to all '1's

	Frequency domain resource assignment
	set to all '1's


· Joint SPS activation also needs to be supported to reduce DCI signaling overhead. However, there is small number of parameters with different value, such as time domain resource, DMRS port and HARQ Process ID offset. Reference of time domain resource, DMRS port and HARQ Process ID offset can be indicated by DCI and offset per SPS configuration can be configured by RRC. 
Proposal 3 The maximum number of SPS configurations per BWP of a serving cell is 12.
Proposal 4 Joint SPS release and activation should be supported to reduce DCI signaling overhead.
3. Prioritization of the intra-UE multiplexing scenarios
3.1. Resource conflict between configured and dynamic grant
In uplink transmission, grant-based and grant-free transmissions were specified in NR. Grant-free resource is configured semi-statically and used dynamically. In some cases, utilization of grant-free resource is not predicted. So grant-based resource, which is scheduled by eNB dynamically, may collide with grant-free resource in time domain, even in frequency domain. In Rel15, grant-based transmission prioritizes grant-free transmission. However, grant-free resource may be configured for URLLC and grant-based resource may be longer duration, which is not suitable for URLLC. So grant-based transmission does not always prioritize grant-free transmission and it’s better to choose resource according to traffic requirement and resource configuration, e.g TTI length and/or resource priority.
Proposal 5: Grant-based transmission does not always prioritize grant-free transmission and it’s better to choose resource according to traffic requirement and resource configuration.
3.2. Resource conflict between multiple configured grants
In addition, multiple configured grant resources, which are overlapped in time domain, may be scheduled for eMBB and URLLC transmission separately. Especially for short period URLLC traffic, it is not easy to find non-overlapped resource in time domain. For collision case, UE needs to know which service is allowed to be transmitted on configured grants. Some indication schemes can be considered.
Solution1: Allowed service or data from allowed logical channel is indicated in ConfiguredGrantConfig
Solution2: Allowed service is indicated by PUSCH length or configured grant period implicitly. For example, Configured grant with short PUSCH length or short configured grant period can be used for URLLC; otherwise, configured grant can be used for eMBB.
Proposal 6: Which type of service is allowed to be transmitted on configured grants can be indicated in ConfiguredGrantConfig or indicated by parameters implicitly, such as PUSCH length or configured grant period.
4. Conclusions
Shorter period SPS, Multiple SPS configuration and Resource conflicts among uplink transmission are analyzed and followings are proposed:
Proposal 1: HARQ-ACK multiplexing for SPS PDSCH can be considered.
Proposal 2: If HARQ-ACK multiplexing for SPS PDSCH is supported, then SPS with short periodicity, including 0.5ms and shorter than 1 slot, are feasible. Otherwise, there is a common constraint for short SPS.

Proposal 3 The maximum number of SPS configurations per BWP of a serving cell is 12.

Proposal 4 Joint SPS release and activation should be supported to reduce DCI signaling overhead.
Proposal 5: Grant-based transmission does not always prioritize grant-free transmission and it’s better to choose resource according to traffic requirement and resource configuration.
Proposal 6: Which type of service is allowed to be transmitted on configured grants can be indicated in ConfiguredGrantConfig or indicated by parameters implicitly, such as PUSCH length or configured grant period.
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