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1 Introduction
Rel-15 NR specification supports PUSCH slot-aggregation as well as A-CSI multiplexing on PUSCH. Based on the contributions submitted to RAN1 and consequent discussions, it seems that RAN1 lacks a common understanding on whether and how the existing specifications support A-CSI multiplexing on PUSCH with slot aggregation. 
In the previous meeting, we submitted a contribution [1] where we described our understanding of the current specifications on this aspect. Although the contribution was not treated, a few companies pointed out that the topic needs no further discussion in Rel-15 based on the following conclusion in RAN1#96 [2] resulting from discussion of [3]:
· Not to be considered in Rel-15

We explain in this contribution that the Conclusion above leaves us in a problematic status quo and further clarifications are necessary for proper operation.
2 Discussion
The draft CR in [3] suggested that A-CSI should be repeated in every PUSCH where a UE is configured with PUSCH slot aggregation. The discussion resulted in no consensus and the following was concluded in RAN1#96 [2]:
· Not to be considered in Rel-15

There was another CR [4] on the same topic submitted a few meetings later. The CR proposed to multiplex A-CSI in one of the repeated PUSCHs (the last one) but the proposal has not been considered for discussion based on the above conclusion made in RAN1#96. Considering the same treatment of [3] and [4], it is important to have a clear understanding of the above conclusion made in RAN1#96. Based on the contributions submitted to RAN1 and consequent discussions, it seems that RAN1 lacks a common understanding on how to interpret the above conclusion and whether and how the existing specifications support A-CSI multiplexing on PUSCH with slot aggregation. Does the conclusion imply that A-CSI triggering when PUSCH repetition is enabled is not considered in Rel-15, or A-CSI repetition in PUSCH repetition is not considered in Rel-15? 
More specifically it is not clear which of the following interpretations is intended by the conclusion:
· Interpretation 1: 
· When a UE is configured with PUSCH slot aggregation, A-CSI report cannot be triggered by a DCI scheduling a PUSCH transmission.
· Interpretation 2:
· When a UE is configured with PUSCH slot aggregation, A-CSI report can be triggered by a DCI scheduling a PUSCH transmission, but A-CSI report cannot be repeated in aggregated PUSCHs.

In the following, we discuss the potential consequences of each interpretation only from the UE capability point of view, and refrain from repeating the analysis based on our understanding of the Rel-15 TS38.213 and TS 38.214 specifications as previously provided in [1].  Having a proper understanding of the supported features by Rel-15 UEs is crucial for proper operation of the current and future deployments.
We note first that A-CSI reporting on PUSCH and PUSCH repetition are both mandatory features in Rel-15 corresponding to FG 2-32 and FG 5-17 in [5], respectively, as shown in the Appendix. 
Since these two features are each mandatory, their combination is also a mandatory feature unless a new capability for the combination of the two features is introduced or it is stated in the specifications that their combination is not supported. Since there is no capability as combination of these two features in Rel-15, and there is no description in the Rel-15 specifications that the combination of these two features is not supported, the only outcome is that the combination of these two features is supported and it is mandatory in Rel-15. 
Therefore, Interpretation 1 is not valid unless a new capability for the combined feature is introduced, or a CR is adopted to indicate that the combined feature is not supported in Rel-15. 
On the other hand, Interpretation 2 implies that the combined feature is supported as a mandatory feature and requires no specification change from that perspective. However, if one adopts Interpretation 2, there should be a common understanding that it implies that A-CSI is multiplexed in only one PUSCH.  In our view, this understanding is missing in RAN1, causing discussions whether A-CSI should be multiplexed in the first or last PUSCH. To our understanding, different UE vendors may have different understanding or preferences. 
In summary:
· The Conclusion in RAN1#96 with respect to A-CSI multiplexing in PUSCH repetition can be interpreted differently:
· Interpretation 1: When a UE is configured with PUSCH slot aggregation, A-CSI report cannot be triggered by a DCI scheduling a PUSCH transmission.
· Interpretation 2: When a UE is configured with PUSCH slot aggregation, A-CSI report can be triggered by a DCI scheduling a PUSCH transmission, but A-CSI report cannot be repeated in aggregated PUSCHs.
· A-CSI reporting on PUSCH and PUSCH repetition of scheduled PUSCH, each is a mandatory feature.
· If two features are mandatory, their combination is a mandatory feature unless:
· a new capability for the combined feature is available; or
·  the specifications explicitly do not support the combined feature.
· Interpretation 1 requires implementing one of the following:
· Introduce a new capability as combination of the two features.
· Adopt a CR that the combination of these two features is not supported in Rel-15.
· Interpretation 2 requires a decision on which PUSCH (e.g.  1st or last) is multiplexed with A-CSI.

In our view, Interpretation 1 is not recommended. It requires significant specification effort and is not well motivated. From our perspective, the reasonable conclusion would be aligned with Interpretation 2 that results in no specification change. Additionally, there exist UE implementations that support multiplexing of A-CSI in the first PUSCH according to Interpretation 2. 
Hence, we would like the following proposal to be considered:
Proposal:
· Conclusion in RAN1#96 with respect to A-CSI multiplexing in PUSCH repetition is interpreted as the following:
· A-CSI triggered by a DCI scheduling a PUSCH is multiplexed in the first PUSCH when PUSCH slot aggregation is enabled.
· A-CSI is multiplexed only if the corresponding timeline is met. 
· The CSI computation timeline is referenced to the first slot of the slot aggregated transmission.
·  No changes to the specifications are needed.
3	Conclusion
In this contribution, we explained that the Conclusion w.r.t. to PUSCH repetition and A-CSI multiplexing in RAN1#96 leaves us in a problematic status quo and further clarifications are necessary for proper operation. Based on our analysis, we proposed the following to resolve the issue:
Proposal:
· Conclusion in RAN1#96 with respect to A-CSI multiplexing in PUSCH repetition is interpreted as the following:
· A-CSI triggered by a DCI scheduling a PUSCH is multiplexed in the first PUSCH when PUSCH slot aggregation is enabled.
· A-CSI is multiplexed only if the corresponding timeline is met. 
· The CSI computation timeline is referenced to the first slot of the slot aggregated transmission.
·  No changes to the specifications are needed.
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Appendix
· TR 38.822 [5]
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	2-32
	Basic CSI feedback
	1) Type I single panel codebook based PMI (further discuss which mode or both to be supported as mandatory) 
2) 2Tx codebook for FR1 and FR2 
3) 4Tx codebook for FR1
4) 8Tx codebook for FR1 when configured as wideband CSI report
5) p-CSI on PUCCH formats over 1 – 2 OFDM symbols once per slot (or piggybacked on a PUSCH)
6) p-CSI report on PUCCH formats over 4 – 14 OFDM symbols once per slot (or piggybacked on a PUSCH)
7) a-CSI on PUSCH (at least Z value >= 14 symbols, detail processing time to be discussed separately) 
further check a-CSI on p-CSI-RS and/or SP-CSI-RS from component-7
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	5-17
	PUSCH repetitions over multiple slots
	K = 2, 4, 8 times repetitions
	
	pusch-RepetitionMultiSlots
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling


· TS 38.306 [6]
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	pusch-RepetitionMultiSlots
Indicates whether the UE supports transmitting PUSCH scheduled by DCI format 0_1 when configured with higher layer parameter pusch-AggregationFactor > 1, as defined in clause 6.1.2.1 of TS 38.214 [12].
	UE
	Yes
	No
	No
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