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1 Introduction

In this contribution the other aspects of eURLLC work are analysed:
	Including other aspects led by RAN2 (with RAN1 as secondary) as in RP-191561, e.g., addressing resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs, support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE, support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities, support for shorter SPS periodicities than the existing ones, etc.


In particular, DL SPS enhancements are discussed where the following agreements have been reached in previous meetings:

	RAN1#97:

Agreements:

· 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

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.

RAN1#96bis:
Agreements:

· 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 


In this document, the aspects of DL SPS enhancements are discussed. This contribution also closely relates to configured grant PUSCH enhancements presented in [1].
2 Support of Multiple DL SPS Configurations
2.1 Support of activation/deactivation of multiple configurations

For realizing support of different services and traffic flows, at least the following parameters may need to be independently configured for each DL SPS configuration:

· TDRA and slot offset

· Period

· FDRA

· MCS/TBS

Most of these parameters are assumed to be conveyed by a DCI (implicitly or explicitly). Signalling of multiple sets of these parameters in a DCI has huge specification impact, as well as potential UE implementation impact with respect to blind decodings when size-matching to other formats is not possible.

Proposal 1
· RAN1 to conclude that activation of multiple DL SPS configurations by single DCI is not supported in Rel.16

For the purpose of activation of a single configuration, the HARQ ID field may be re-interpreted as a configuration index, as it was done in LTE HRLLC. Clearly, this increases FAR on DCI monitored by CS-RNTI since 4 bits are not fixed comparing to single configuration case. If FAR is deemed insufficiently handled, then again similar approach to LTE HRLLC can be used, where parts of some of the bitfields of the activation DCI may be configured to known values.

Proposal 2
· HARQ ID field is reinterpreted in activation DCI to convey activated configuration index

It is also reasonable to introduce symmetrical enhancements as in CG PUSCH regarding joint deactivation, i.e. support joint deactivation by a design which does not affect DCI design. In our understanding, the deactivation should always be able to deactivate single configuration. Therefore, assuming X configurations (1 ≤ X ≤ 8) are actually configured in RRC and a 4-bit field for deactivation signal, X codepoints from 16 may be used for signalling of a particular configuration to be released, while 16-X codepoints may be used for deactivation of combinations. Here, it is natural to configure which configurations can be deactivated in a given combination. For example, each configuration can be configured with a list of codepoint values which are associated with deactivation.

Proposal 3
· Support joint deactivation for DL SPS configurations

· 4-bit HARQ ID field is reinterpreted for deactivation of one or more than one configuration

· X codepoints from 16 may be used for signalling of a particular configuration to be released, while 16-X codepoints may be used for deactivation of combinations, where X – actually configured number of configurations

2.2 Support of shorter periodicities
It is feasible to support periodicities of 0.5 ms, especially in SCS > 15 kHz. For the case of 15 kHz, it would require half-slot periodicity configuration. However, when it comes to sub-slot periodicity configurations, the mechanism of multiple configurations may be a more appropriate choice due to its flexibility and controllability. For example, the different configurations may provide different FDRA, TDRA, MCS to better adapt to rate-matching around other signals in a given part of a slot.
Same situation is with 2 symbol periodicities. Although it is feasible, in our understanding the multiple configurations mechanism is more appropriate here. It can help avoiding some of the occasions within a slot to be monitored. It can also realize non-uniform occasions within a slot as well as periodicities non-integer divide of a slot.
Proposal 4
· Do not introduce DL SPS periodicities shorter than 1 slot in one DL SPS configuration.
· Note: effective periodicity down to a few symbols can be already achieved by multiple DL SPS configurations

3 Conclusions
In this contribution, we discussed potential enhancements to DL SPS in context of eURLLC & IIoT. As a result, we draw the following proposals:
Proposal 1
· RAN1 to conclude that activation of multiple DL SPS configurations by single DCI is not supported in Rel.16

Proposal 2
· HARQ ID field is reinterpreted in activation DCI to convey activated configuration index

Proposal 3
· Support joint deactivation for DL SPS configurations

· 4-bit HARQ ID field is reinterpreted for deactivation of one or more than one configuration

· X codepoints from 16 may be used for signalling of a particular configuration to be released, while 16-X codepoints may be used for deactivation of combinations, where X – actually configured number of configurations

Proposal 4
· Do not introduce DL SPS periodicities shorter than 1 slot in one DL SPS configuration.

· Note: effective periodicity down to a few symbols can be already achieved by multiple DL SPS configurations
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