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1 Introduction
In this contribution, we analyze remaining issues of enhanced PUSCH repetitions and provide solutions to them.
2 Issues
2.1 Remaining aspects of UL-DL conflicts
In the last meeting, in the issues summary there were “other conflict” listed for potential consideration in handling UL-DL conflicts and PUSCH repetitions type B mapping. Among the mentioned cases, in our understanding there is only one valid consideration which is regarding interaction with half-duplex FDD operation. Basically, there are two options:
· HD conflict aware: consider the error cases of DL and UL conflicts in different cells for HD operation as invalid symbols in the carrier for PUSCH repetitions type B transmission, thus unavailable for actual repetition mapping
· HD conflict unaware: follow the procedures of PUSCH mapping without considering DL in the other carrier, and drop actual repetitions due to conflict with the other carrier
In our understanding, the HD conflict aware operation is more optimal, while the unaware operation can also work based on refined gNB scheduling decisions. At this point, the HD conflict aware operation is preferred.

Proposal 1
· In case of half-duplex operation, symbols which are subject to half-duplex conflicts with UL dropping known semi-statically, are considered as invalid symbols for PUSCH repetition type B mapping in the UL transmission carrier.

2.2 UCI piggybacking and PUSCH repetitions Type B
[bookmark: _Hlk33403204]In the last meeting it was first time discussed how UCI piggybacking is done on actual repetitions. There are two general issues left: which actual repetitions are used for UCI piggybacking and whether changes to the resource determination formula are needed.
If PUCCH carrying UCI overlaps with multiple actual PUSCH repetitions, the following options were considered in the last meeting:
· Option 1: The timeline conditions defined in TS 38.213 Section 9.2.5 should be satisfied by replacing PUSCHs with actual PUSCH repetitions. UCI is multiplexed on the first actual repetition. An actual PUSCH repetition that is not transmitted is not considered in the procedure.
· Replace “PUSCH” by “actual repetition” of PUSCH in the specification
· Option 2: UCI is multiplexed on the first actual repetition that satisfies the timeline conditions defined in TS 38.213 Section 9.2.5.
· Option 3: UCI is multiplexed on the overlapping actual repetition that has the largest number of symbols.

In our understanding, Option 1 is simple and most compatible with Rel.15 design.

Proposal 2
· For handling of overlap of PUCCH with multiple actual PUSCH, the Rel.15 specification is reused with substitution of “PUSCH” by “actual PUSCH repetition”.

As for potential modifications to calculation of the UCI piggybacking resources, the following options were considered in 100e:
· [bookmark: _Hlk33403286]Option 1: The calculation is based on the nominal repetition
· Option 2: The calculation is based on the actual repetition
· [bookmark: _Hlk37158680]Option 3: The first part of the equation is based on the nominal repetition, and the second part of the equation is based on the actual repetition

[image: ]
Since the idea of the formula is to introduce variable spectrum efficiency of UCI depending on MCS of PUSCH by the first part with beta and bound it by a maximum number of REs per repetitions by the second part with alpha, it is reasonable to have the beta part calculated assuming regular/nominal repetition before the segmentation in order to achieve the target SE, while the alpha part to take into account the real available number of REs in this actual repetition, since the UCI is mapped only to one actual repetition.

Proposal 3
· For UCI piggybacking on PUSCH repetition type B, for calculation of UCI resources the first part of the equation is based on the nominal repetition, and the second part of the equation is based on the actual repetition.

3 Conclusions
In this contribution, we discussed remaining issues of enhanced PUSCH repetitions:

Proposal 1
· In case of half-duplex operation, symbols which are subject to half-duplex conflicts with UL dropping known semi-statically, are considered as invalid symbols for PUSCH repetition type B mapping in the UL transmission carrier.
Proposal 2
· For handling of overlap of PUCCH with multiple actual PUSCH, the Rel.15 specification is reused with substitution of “PUSCH” by “actual PUSCH repetition”.
Proposal 3
· For UCI piggybacking on PUSCH repetition type B, for calculation of UCI resources the first part of the equation is based on the nominal repetition, and the second part of the equation is based on the actual repetition.
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