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1 Introduction

In this contribution we continue discussion on remaining details of enhancements to the configured grant PUSCH focusing on aspects of multiple configurations.

	Agreements:

· Support DCI format 0-0, 0-1 and new DCI format scheduling PUSCH for Rel.16 Type 2 CG activation.

Agreements:

· Support DCI format 0-0 for Rel.16 Type 2 CG release.

· As a working assumption, also DCI format 0-1 and the new DCI format

Agreements:

· M (M<=4) least significant bits of HPN field in DCI format 0-0 with CRC scrambled by CS-RNTI is used to indicate which configuration is to be activated and which configuration(s) is/are to be released.

· M (M<=4) least significant bits of HPN field in DCI format 0-1 with CRC scrambled by CS-RNTI is used to indicate which configuration is to be activated.

· M (M<=4) least significant bits of HPN field in DCI format 0-1 with CRC scrambled by CS-RNTI is used to indicate which configuration(s) is to be released.

· FFS details of M, including M can be the same or different for activation and release DCI.
· FFS the impacts on the false alarm for activation/release DCI validation.

Agreements:

· At least HPN field in the new UL DCI format is used to indicate which configuration is to be activated and/or which configuration(s) is/are to be released.

· FFS other field(s) whether/if the number of bits for HPN field is smaller than M.

· FFS the impacts on the false alarm for activation/release DCI validation.

Agreements:

· The new UL DCI format with CRC scrambled by CS-RNTI and the new UL DCI format with CRC scrambled by C-RNTI should have the same total DCI size. 

Agreements:

· (Working assumption) Retransmission of the PUSCH scheduled by a new UL DCI format with CRC scrambled by CS-RNTI with NDI=1 shall follow the same higher layer configuration defined for dynamic PUSCH transmission associated with the new UL DCI format.

Agreements:

· M is determined by the bit length for HPN field for each DCI format for activation and release of Type 2 CG

Agreements:

· For CG PUSCH, 

· Introduce the RRC signalling per CG configuration to enable/disable the feature of starting from any RV0 occasion for RV cyclic sequences {0,0,0,0} and {0,3,0,3}.

· If disabled, Rel-16 behaviour

· If enabled, reuse Rel-15 behavior


2 False Alarm Rate Enhancement
Since for multiple CG configurations in Type 2, HARQ ID field is not used for validation, there are 4 bits lost from total number of fixed bits. This may have a noticeable impact of false positive detection, especially for the new DCI format where only few bits may be fixed.
In order to keep FAR controlled, an easy fix for the new format would be to configure a configurable field between two different behaviours:

· When enabled, the range of values for the configurable field determines the number of useful/meaningful bits X, while the total size of the field Y is calculated from the largest possible bitfield size, e.g. as in format 0_0/0_1, i.e. X <= Y
· When disabled, the range of values for the configurable field determines both the number of useful/meaningful bits X and the total size of the field Y, i.e. X = Y

It is illustrated in Figure 1. Note, the unused values should be fixed to a known state (e.g. all 0) to be useful for validation and FAR improvement.
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Figure 1. Illustration of configurable FAR control bits in DCI format 0_2
It is proposed to support FAR control bits at least for the new DCI format (0_2) for some fields. Similar enhancement can be applied to legacy formats and DL formats.
For example, the HPN bit-field could be configured such that the “known bit length”, N_total, is pre-defined or configured, and the actual codepoints for HPN or CG/SPS configuration indication correspond to the N LSBs of the HPN field, where N is determined from HARQProcessNumberSize-ForDCIFormat1_2. The remaining N_total – N bits are set to ‘0’s or ‘1’s and used for validation of SPS/CG activation or release. The value of N_total can be greater than 4, e.g., N_total = 6 or 7.

Similarly, any of the other configurable bit-fields can be configured with particular size that can be larger than the number of bits needed to indicate the set of valid codepoints for L1 signaling.
Proposal 1

· At least for the new DCI format, at least for the configurable fields of HPN, BWP, MCS. TDRA, FDRA introduce a flag in RRC which switches between two behaviours

· The configurable field size and number of codepoints are reduced accordingly, or
· Only the number of codepoints is reduced, and the unused bits are set to a known value

3 Conclusions
In this contribution, we have discussed remaining issues of Rel.16 enhanced configured grant PUSCH. The following proposals have been made:
Proposal 1

· At least for the new DCI format, at least for the configurable fields of HPN, BWP, MCS. TDRA, FDRA introduce a flag in RRC which switches between two behaviours

· The configurable field size and number of codepoints are reduced accordingly, or

· Only the number of codepoints is reduced, and the unused bits are set to a known value
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