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1. Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]In the previous meeting, many agreements are made in some issues, however, some other issues do not show much progress. Following the chairman’s recommendation, we address our view on enhancements for the type-3 HARQ-ACK codebook and PUCCH carrier switching.
2. Discussion
2.1. PUCCH carrier switching
	Agreements: In the studies on PUCCH carrier switching for HARQ-ACK, PUCCH carrier switching for different cells operated is considered only for cells that are part of the active UL CA configuration.

Agreements: For further study on whether and how to support PUCCH carrier switching in a PUCCH group, focus on the following three alternatives:
· Alt. 1: PUCCH carrier switching is based dynamic indication in DCI
· Alt. 2B: PUCCH carrier switching is based on certain (semi-static) rules
· Alt. 2C: PUCCH carrier switching is based on RRC configured PUCCH cell timing pattern of applicable PUCCH cells
· Note: In above alternatives, it is assumed that HARQ-ACK corresponding to PDSCH received on a Pcell/PScell or an Scell in a PUCCH group, can be sent on a PUCCH on an Scell also instead of only on Pcell/PScell/PUCCH-SCell in the same PUCCH group, as opposed to Rel-16 where HARQ-ACK corresponding to PDSCH received on a Pcell/PScell or an Scell in a PUCCH group can only be sent on Pcell/PScell/PUCCH-SCell in the same PUCCH group.
· Note: Realistic deployment scenarios including TDD configurations should be considered for the study



During previous meetings, the PUCCH carrier switching has been discussed and three alternatives have tradeoff between robustness and flexibility. In our view, the motivation of PUCCH carrier switching comes from the latency of SPS HARQ-ACK. Since the UE does not need to monitor PDCCH during SPS reception and its HARQ-ACK feedback, the dynamic switching (Alt 1) may not be effective in the SPS HARQ-ACK. 
To make this feasible, we can consider Alt 2B/2C, where the PUCCH carrier switching is based on RRC signalling. We think that an activating DCI has to indicate whether PUCCH carrier switching is enabled and which rule is used in order to affect SPS HARQ-ACK transmissions. In this perspective, we would prefer the alternatives with minimal DCI interventions.
On the other hand, the Alt 2B/2C does not rely on the DCI. Comparing the Alt 2C, the rule should be introduced for the Alt 2B, and the UE can execute this rule at least once. However, depending on the configured rule, the UE may need depend on the dynamic slot format. To avoid this, the rule can rely on the semi-static UL symbols in serving cells. 
In this perspective, the Alt 2C seems to be the robust and the simplest, because the UE is indicated one PUCCH cell. The TDD slot patterns can be configured and no additional DCI is
[bookmark: _Ref71626125]Proposal 1: If PUCCH carrier switching is supported, then the RRC configured approach is adopted, and further consider dynamic switching is discussed.
In addition to SPS HARQ-ACK, we think that the PUCCH carrier switching can be applied to other UCI types as well. As the current specification does, the UE multiplexes UCI types in a single PUCCH resource (intra-UL multiplexing), and nextly TDD slot patterns and/or group common DCIs are considered. Also, we have to discuss UCI repetition with PUCCH carrier switching because the transmission may have ambiguity to the frequency resource.
[bookmark: _Ref71626133]Proposal 2: Any UCI type can support the PUCCH carrier switching if supported.
2.2. Type-3 HARQ-ACK codebook enhancement
Size of (enhanced) Type-3 HARQ-ACK codebook:
This issue has been discussed in terms of an option of SPS HARQ-ACK dropping. The idea is to transmit UCIs including dropped SPS HARQ-ACK, on the framework of Type-3 HARQ-ACK codebook. Most companies sympathize the size of Type-3 HARQ-ACK codebook is too large, and we also think that the size should be reduced. Regarding this, the feature lead summary captured two points. 
One point is to introduce a priority indicator in the DCI format 1_1 to trigger Type-3 HARQ-ACK codebook. This priority indicator governs the PUCCH transmission and may switch the priority of some HPID from the scheduling DCI. It is reasonable because the Type-3 HARQ-ACK codebook shares one priority and this is given by the triggering DCI. 
The other point is to reduce the size of a Type-3 HARQ-ACK codebook. Although the activation/release DCI is dynamically indicated, the gNB receives HARQ-ACK. In our understanding, this is as reliable as the RRC signalling. We prefer to include only activated SPS, which naturally includes in activated serving cells.
Some other enhancements can be further considered. For instance, DCI format 1_1 can include other fields such as carrier indication field or codebook triggering field. Those fields can include/exclude relevant serving cells or point to an index. In addition, depending on the SPS (N)ACK skipping discussions, we can support a subset of SPS HARQ-ACK forms the enhanced Type-3 HARQ-ACK codebook. If some of SPS PDSCH is received among a set of SPS, then SPS HARQ-ACK bits may be compressed in this codebook.
Suppose that a HARQ-ACK codebook is based on active SPS, and activating/release DCI can be received to change state of some of configured SPS. Following the current specification, the serving gNB does not know whether activating/release DCI is successfully decoded before its corresponding HARQ-ACK is received. This means that some SPS of being activated during the triggering DCI reception (for the codebook) and the PUCCH transmission may be regarded as unchanged yet.
[bookmark: _Ref68247852]Proposal 3: The size of the enhanced Type-3 HARQ-ACK codebook can be determined by at least activation/release DCI.
Similarly, the size of codebook can be reduced when only activated serving cell is considered. In this case, all configured HARQ processes (or some HARQ processes regarding SPS) in activated serving cells can be considered, and deactivated cells are not considered.
Suppose that a HARQ-ACK codebook is based on activated serving cells, the MAC CE can be received to change states of some of configured serving cells. Following the current specification, the timing (in slot) is defined to begin/stop a certain set of operations, and CSI reporting and timer related operations are dealt separately. However, the exact slot of activation/deactivation is not precisely defined. We think the problem can occur at deactivating behavior where the HARQ buffer is flushed. When the HARQ buffer is flushed, the HARQ-ACK can be flushed as well and the Type-3 HARQ-ACK codebook can carry meaningless information for the serving cell.
[bookmark: _Ref71554438]Proposal 4: The size of the enhanced Type-3 HARQ-ACK codebook can be determined by at least activated serving cells.
Processing time
Those alternatives are already captured as options in the feature lead summary. We see the benefits of reducing the size, but some concerns about ambiguity of the size may be raised. In some sense, even though its size is not dynamic, the size can vary depending on the outcome of dynamic signalling. This ambiguity time should be avoided to set the same size between the UE and the serving gNB. In this perspective, a reference time to derive the Type-3 HARQ-ACK codebook needs to be introduced.
In our understanding, with a reference time, the most updated HARQ-ACK can be easily determined. We can think of a state changes of a serving cell or an SPS between the triggering DCI format and the PUCCH (or PUSCH). In addition, a very short period of an SPS implies that multiple PDSCH instances may be received between the triggering DCI format and the PUCCH (or PUSCH). 
In this case, the reference slot should determine which (sub) slot to be used to derive the type-3 HARQ-ACK codebook. Otherwise, we think there are 
[bookmark: _Ref71554442]Proposal 5: The reference time to derive HARQ-ACK codebook is introduced in terms of a (sub) slot, where the HARQ-ACK of relevant HARQ processes are involved.
Number of triggering states:
There are many supporting companies for M>1 codebooks, and one of HARQ-ACK codebooks is triggered. The proponent companies may support the general enhancement for the type-3 HARQ-ACK codebook, however, we think the motivation of this sub-agenda came from the SPS HARQ-ACK dropping in the TDD. If the RAN1 introduces multiple triggering states, then this feature can be applied to various scenarios. We prefer the scope of this discussion to keep the original intention. But if still many companies can believe the more flexibility, we can accept to enhance for the general purpose.
If M=2 type-3 HARQ-ACK codebook is specified, then we think the distinct RNTI can be used. For instance, C-RNTI based triggering can imply the Rel-16 type-3 HARQ-ACK codebook, whereas CS-RNTI based triggering can imply the Rel-17 enhanced type-3 HARQ-ACK codebook. This is motivated from the retransmitting the dropped SPS HARQ-ACK bits due to slot formats. If CS-RNTI based DCI format is used for this purpose, then some reserved field is used to trigger the type-3 HARQ-ACK codebook.
[bookmark: _Ref71554447]Proposal 6: If M=2 type-3 HARQ-ACK codebooks are enabled, then the distinct RNTI can be used to generate a legacy one or an enhancement one.
If M>2 type-3 HARQ-ACK codebooks are specified, the above idea does not apply. The triggering field size should be increased to indicate an index, and this index points to a particular codebook based on the corresponding RRC configuration. In this case, we can rely on the C-RNTI based DCI format only.
3. Conclusion
In this contribution, we have following proposals.
Regarding PUCCH carrier switching, 
Proposal 1: If PUCCH carrier switching is supported, then the RRC configured approach is adopted, and further consider dynamic switching is discussed.
Proposal 2: Any UCI type can support the PUCCH carrier switching if supported.
Regarding Type-3 HARQ-ACK codebook, 
Proposal 3: The size of the enhanced Type-3 HARQ-ACK codebook can be determined by at least activation/release DCI.
[bookmark: _GoBack]Proposal 4: The size of the enhanced Type-3 HARQ-ACK codebook can be determined by at least activated serving cells. 
Proposal 5: The reference time to derive HARQ-ACK codebook is introduced in terms of a (sub) slot, where the HARQ-ACK of relevant HARQ processes are involved. 
Proposal 6: If M=2 type-3 HARQ-ACK codebooks are enabled, then the distinct RNTI can be used to generate a legacy one or an enhancement one. 
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