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Introduction
In RAN #90e, a Rel-17 work item for NR operation in a frequency regime between 52.6GHz and 71GHz has been approved ‎[1]. As a part of the work item, the study on the PDSCH/PUSCH potential enhancements with new agreed numerologies, i.e., 120kHz, 480kHz, and 960kHz was conducted. In this contribution, we discuss some important aspects needed to complete the design for FR2-2.
Discussion
Type-2 HARQ-ACK codebook enhancements 
As agreed in WI, the PDSCHs that overlaps with semi-static UL symbols will be skipped. Under certain configuration scenarios, we end up a DCI that schedule multiple PDSCHs, all of them except one are overlapping with semi-static UL symbols, i.e., only one PDSCH will be transmitted. In such scenarios, a reasonable design will feedback the survived PDSCH in sub codebook dedicated for fallback DCIs and single PDSCH grant scheduled by a DCI that can schedule multiple PDSCHs as this will reduce the feedback size especially if no time domain bundling is configured.  
Proposal 1: If all PDSCHs scheduled by a DCI that schedules multi-PDSCHs (TDRA row has multiple SLIVs) except one PDSCH will not be transmitted due to overlap with semi-static UL symbols, then A/N bit of the valid PDSCH will be carried in the codebook of fallback and single-PDSCH grants.
For example, in the CR of TS 38.213, the following change can be made 
	…
-	the UE determines a first HARQ-ACK sub-codebook based on each detected DCI format scheduling at most one PDSCH reception not overlapping with an UL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, if provided, or having associated HARQ-ACK information without scheduling a PDSCH reception, or SPS PDSCH receptions, if any, and 
-	the UE determines a second HARQ-ACK sub-codebook based on each detected DCI format scheduling more than one PDSCH reception not overlapping with an UL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, if provided, and
…


mTRP with intra-slot repetitions 
The case of “tdmSchemeA” with a multi-PDSCH grant needs special handling. For example, in Rel. 16, for a single PDSCH grant, the mapping type of both repetitions must be type B, as mentioned in [TS 38.214, 2]: “The UE expects the PDSCH mapping type indicated by DCI field 'Time domain resource assignment' to be mapping type B, and the indicated PDSCH mapping type is applied to both PDSCH transmission occasions.” Now, with multi-PDSCH scheduling with a single DCI, each TDRA row can have up to 8 PDSCHs and the mapping type is indicated per PDSCH. Following the legacy rule, and to allow scheduling a UE in mTRP mode with tdmSchemeA, gNB must configure entries in the TDRA table where all the SLIVs have mapping type B which can limit the flexibility of scheduling. We can overcome this by introducing new a rule for multi-PDSCH grant. For example, when the UE is scheduled with multi-PDSCH grant and tdmSchemeA, it can always assume that the mapping type is B regardless of the mapping type of each SLIV defined in the TDRA table. This will provide enough flexibility when configuring the TDRA table and scheduling a multi-PDSCH grant with tdmSchemeA. 
Proposal 2: In the case of multi-PDSCH scheduling via a single DCI with 'tdmSchemeA', consider one of the following options 
· Option 1: The UE expects the PDSCH mapping type indicated by DCI field 'Time domain resource assignment' to be mapping type B for all PDSCHs, and the indicated PDSCH mapping type is applied to both PDSCH transmission occasions.
· Option 2: UE assumes PDSCH mapping Type B for first and second repetitions of each TB regardless of the mapping type for each SLIV of the indicated TDRA row.

We prefer option 2 for its simplicity. For example, the following TPs can be adapted: 
	TS 38.214, Section 5.1.2.1
Option 1: 
The UE expects the PDSCH mapping type indicated by DCI field "Time domain resource assignment’' to be mapping type B for all scheduled PDSCHs, and the indicated PDSCH mapping type is applied to both PDSCH transmission occasions.
Option 2: 
For a DCI with "Time domain resource assignment'’ that has a single SLIV, the UE expects the PDSCH mapping type indicated by DCI field "Time domain resource assignment' to be mapping type B, and the indicated PDSCH mapping type is applied to both PDSCH transmission occasions. For a DCI with "Time domain resource assignment'’ that has more than one SLIV, the UE assumes the PDSCH mapping type to be mapping type B for all PDSCHs, and the indicated PDSCH mapping type is applied to both PDSCH transmission occasions. 


 
Handling of collision with semi-static DL/UL/flexible symbols
A remaining issue is how to determine the out-of-order cases if some of the scheduling SLIVs overlap with semi-static symbols of the opposite direction. Our understanding is that the out-of-order rules are defined for PDSCHs/PUSCHs therefore, we should only take into account the valid allocations when determining the out-of-order cases and it can allow more scheduling flexibility. For example, consider the scenario in Fig. 1. If the OOO rules considered the configured SLIVs, then PDSCH 0-0 and PDSCH 1-1 cannot be scheduled simultaneously, as it will lead to OOO behaviour. On the other hand, if the OOO considered only the valid SLIVs, then the aforementioned PDSCHs can be scheduled simultaneously. The impact of the OOO rules on the HARQ codebook type-1 generation can be discussed separately. 
In addition, for a first DCI scheduling multiple PDSCHs and providing an inapplicable value of k1 in its PDSCH-to-HARQ_feedback timing indicator field, to multiplex the corresponding HARQ-ACK information in a PUCCH or PUSCH in a slot indicated by the PDSCH-to-HARQ_feedback timing indicator field in a second DCI, only the valid PDSCHs scheduled by the first DCI are considered for definition of the corresponding timeline requirements. 
Proposal 3: The out-of-order rules should be applied on the valid allocations only. 
Proposal 4: For a first DCI scheduling multiple PDSCHs and providing an inapplicable value of k1 in its PDSCH-to-HARQ_feedback timing indicator field, to multiplex the corresponding HARQ-ACK information in a PUCCH or PUSCH in a slot indicated by the PDSCH-to-HARQ_feedback timing indicator field in a second DCI, only the valid PDSCHs scheduled by the first DCI are considered for definition of the corresponding timeline requirements.


Fig. 1 Impact of invalid SLIVs on the out of order rules and the scheduling flexibility 
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· Option 1: The UE expects the PDSCH mapping type indicated by DCI field 'Time domain resource assignment' to be mapping type B for all PDSCHs, and the indicated PDSCH mapping type is applied to both PDSCH transmission occasions.
· Option 2: UE assumes PDSCH mapping Type B for first and second repetitions of each TB regardless of the mapping type for each SLIV of the indicated TDRA row.
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