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1. Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]In the previous meeting, a lot of agreements are made, which set guidelines for further discussions. In this contribution, we address our views about such details. 
2. Discussion
2.1. SPS enhancement
	Agreements: 102E
Support Rel-17 enhancements to avoid SPS HARQ-ACK dropping for TDD due to PUCCH collision with at least one DL or flexible symbol. 
· This topic is to be considered as high priority
· FFS detailed solution(s)

Agreements: 102E
Study further at least the following schemes:
· SPS HARQ skipping for ‘skipped’ SPS PDSCH
· PUCCH repetition enhancements (at least for HARQ-ACK), e.g., sub-slot based, etc.
· Retransmission of cancelled HARQ
· SPS HARQ payload size reduction and / or skipping for ‘non-skipped’SPS PDSCH
· Type 1 HARQ codebook based on sub-slot PUCCH config 
· PUCCH carrier switching for HARQ feedback
Companies are encouraged to provide detailed analysis and comparison accordingly



PUCCH dropping due to a TDD slot format:
In the Rel-16, SPS HARQ-ACK is transmitted on semi-static UL symbols. The gNB can expect the UE to drop SPS HARQ-ACK, and does not need to transmit a TB in the corresponding PDSCH candidate. Instead, the gNB can dynamically schedule the TB, whose HARQ-ACK is able to fed back. However, in our understanding, when we consider URLLC traffic, the SPS already configures the minimal delay for HARQ-ACK, and if it collides with DL/FL then the dynamically changed timing for HARQ-ACK probably consumes more delays but with more CORESET overhead. 
In the previous meeting, many solutions are summarized by the feature lead in R1-2007354. Our preference is to reuse the Rel-16 NRU as much as possible, i.e., the HARQ-ACK timing can be changed to the next available PUCCH resource. This can be described by changing from K1 into NNK, or by assigning appropriate PDSCH group. If we allow some overhead, then type-3 HARQ-ACK codebook can be also considered. All those solutions are applied in an unlicensed carrier, and it can be directly applied to a licensed carrier. On top of those, we can further discuss whether other solutions are introduced in the Rel-17.
[bookmark: _Ref54308479]Proposal 1: Allowing to apply Rel-16 NRU tools to the licensed band as well.
In the other perspective, this issue can be overcome by implementation. The SPS and TDD slot configurations are both periodic, the collision occurs periodically. We can activate one more SPS with that period but with a valid PUCCH resource. Since there is always at least one PUCCH resource, the UE can follow the legacy procedure, which lead to possibly more latency with no more CORESET overhead.
SPS PDSCH’s HARQ-ACK skipping and size reduction:
This scheme can be summarized as; for PUCCH with only SPS HARQ-ACK, it can be omitted if SPS PDSCH is not received as zero bits need to be reported. The PUCCH resource is reserved anyway, but it can reduce the interference. This is especially beneficial when the jitter of the considering traffic is large. When the traffic arrives periodically, a SPS PDSCH can capture this arrival, but if its jitter becomes large or even random, more than one SPS PDSCH should be activated to minimize the CORESET overhead. However, each SPS PDSCH candidate should generate own HARQ-ACK, which is usually NACK. In this case, at most one SPS PDSCH candidate among a set of candidates can be actually received and generate a HARQ-ACK. 
If each SPS has own distinct resource for HARQ-ACK, then a PUCCH can be omitted if the corresponding SPS is not received. The gNB will check HARQ-ACK or ACK in the indicated PUCCH resource, and need not check in the other PUCCH resources.
[bookmark: _Ref54308483]Proposal 2: When one bit of SPS HARQ-ACK is transmitted, a UE may transmit PUCCH at least when ACK is detected.
On the other hand, if some SPS HARQ-ACK are multiplexed in one PUCCH (or PUSCH), then each HARQ-ACK bit corresponding to each SPS may be compressed to a single HARQ-ACK bit. It can be called as bundling or omission because it would generate ACK when at least one HARQ-ACK bit is ACK. This is feasible because the considering traffic can be received once during the cycle time. Due to the unavoidable jitter, many SPS are activated, but one SPS PDSCH can be received within a time window.
The time window can be configured, or equivalently a set of SPS can be configured so that some adjacent SPS PDSCH candidates can be compressed in terms of HARQ-ACK reporting. 
[bookmark: _Ref54308487]Proposal 3: When more than one bits of SPS HARQ-ACK is transmitted, the HARQ-ACK bundling is introduced to reduce the overhead.
2.2. Repetition enhancement
Sub-slot based operation:
The PUCCH repetition gives the better coverage, and it is discussed in the previous meeting. We think that sub-slot based repetition (similar to PUSCH repetition type A) should be the baseline. Many companies propose that consecutive repetitions (similar to PUSCH repetition type B) are effective, however, in our understanding, there are some issues to be solved. The first issue is to set a requirement from our agreed scenarios, and the second issue is to show that the target performance may not be achievable by the legacy method. In our understanding, similar evaluation campaigns are under study in the other agenda (FS_NR_cov_enh), and it is not too late if we wait for the TR to check the reference performance. In this meeting, we would suggest that we introduce sub-slot based PUCCH repetition with possible extension such as introducing new repetition factors.
[bookmark: _Ref54308494]Proposal 4: Sub-slot based PUCCH repetition is supported, and additionally consider more repetition factors are required.
The coverage can be changed dynamically because the payload can change at every subslot and the fading changes at every slot. In perspective of the payload, LP UCI and HP UCI can be variable and even DTX can occur. The DCI that indicate the final PRI can indicate whether to multiplex and the repetition factor if it indicates multiplexing. The repetition factor can also be a part of PUCCH resource or a part of the K1 feedback timing.
[bookmark: _Ref54308497]Proposal 5: Scheduling DCI can indicate the repetition factor for PUCCH.
3. Conclusion
In this contribution, we have following proposals.
Proposal 1: Allowing to apply Rel-16 NRU tools to the licensed band as well
Proposal 2: When one bit of SPS HARQ-ACK is transmitted, a UE may transmit PUCCH at least when ACK is detected.
Proposal 3: When more than one bits of SPS HARQ-ACK is transmitted, the HARQ-ACK bundling is introduced to reduce the overhead.
Proposal 4: Sub-slot based PUCCH repetition is supported, and additionally consider more repetition factors are required.
Proposal 5: Scheduling DCI can indicate the repetition factor for PUCCH.
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