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Discussion
[bookmark: _Hlk510705081]The following was agreed in RAN1#106-e regarding the handling of the first PUCCH repetition and semi-static configuration in Rel-16: 
	Conclusion
It is clarified that a PUCCH repetition in case [image: ] (including the first PUCCH repetition) is postponed to the next available slot if the PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
· There is no consensus in RAN1 for whether or not the above case is supported in Rel-15 for the first PUCCH repetition when the PUCCH is triggered by DCI.



For the PUCCH repetition procedure in unpaired spectrum, the following relevant clauses are found in TS 38.213 v16.8.0, Section 9.2.6:
	[bookmark: _Toc12021483][bookmark: _Toc20311595][bookmark: _Toc26719420][bookmark: _Toc29894855][bookmark: _Toc29899154][bookmark: _Toc29899572][bookmark: _Toc29917309][bookmark: _Toc36498183][bookmark: _Toc45699210][bookmark: _Toc90376697]9.2.6	PUCCH repetition procedure
< omitted text>
For unpaired spectrum, the UE determines the  slots for a PUCCH transmission starting from a slot indicated to the UE as described in clause 9.2.3 for HARQ-ACK reporting, or a slot determined as described in clause 9.2.4 for SR reporting or in clause 5.2.1.4 of [6, TS 38.214] for CSI reporting and having
-	an UL symbol, as described in clause 11.1, or flexible symbol that is not SS/PBCH block symbol provided by startingSymbolIndex in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4 as a first symbol, and
-	consecutive UL symbols, as described in clause 11.1, or flexible symbols that are not SS/PBCH block symbols, starting from the first symbol, equal to or larger than a number of symbols provided by nrofsymbols in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4
< omitted text>
A UE does not multiplex different UCI types in a PUCCH transmission with repetitions over  slots. If a UE would transmit a first PUCCH over more than one slot and at least a second PUCCH over one or more slots, and the transmissions of the first PUCCH and the second PUCCH would overlap in a number of slots then, for each slot of the number of slots and with UCI type priority of HARQ-ACK > SR > CSI with higher priority > CSI with lower priority
-	the UE does not expect the first PUCCH and any of the second PUCCHs to start at a same slot and include a UCI type with same priority 
-	if the first PUCCH and any of the second PUCCHs include a UCI type with same priority, the UE transmits the PUCCH starting at an earlier slot and does not transmit the PUCCH starting at a later slot
-	if the first PUCCH and any of the second PUCCHs do not include a UCI type with same priority, the UE transmits the PUCCH that includes the UCI type with higher priority and does not transmit the PUCCH that include the UCI type with lower priority 
< omitted text>



In case of multiple active SPS PDSCH configurations in TDD, we think current specifications regarding PUCCH repetition handling are not fully clear. With respect to the example in Figure 1, where the (initial) slot for corresponding HARQ-ACK transmission of each SPS PDSCH is invalid due to a collision with semi-static configuration, we see three possible interpretations of what the UE should do regarding potential PUCCH transmission in slot 4 and 5:
· Interpretation 1: The UE transmits a PUCCH (repeated at both slot 4 and 5) containing SPS HARQ-ACK feedback for both SPS PDSCH 1 and SPS PDSCH 2. 
· Here we assume that HARQ-ACK feedback bits belong to the same PUCCH (therefore conditions in green do not apply) which starts in the same slot 4 (therefore conditions in blue do not apply)
· Interpretation 2: The UE transmits a PUCCH (repeated at both slot 4 and 5) containing SPS HARQ-ACK feedback for only SPS PDSCH 1. 
· Here we assume that the starting point for the HARQ-ACK feedback transmission is the one determined by the corresponding k1 value. In this case, the PUCCH starting at an earlier slot is transmitted as per the rules in blue.
· Interpretation 3: The HARQ-ACK feedback bits from SPS PDSCH 1 and SPS PDSCH 2 belong to two different PUCCHs. The UE does not transmit a PUCCH as this is regarded as an error case as per the rules in green.  

[image: ]
Figure 1: Example of SPS HARQ-ACK feedback of multiple SPS configurations 
and PUCCH repetition operation

We think, there may not necessarily a specification change needed but some RAN1 conclusion of the related handling could be sufficient here. Therefore, no TP or draft CR is provided but we think that a clarification on the intended UE behavior would still be needed. 
Proposal: RAN1 to clarify the intended UE behavior for HARQ-ACK feedback of multiple SPS configurations with PUCCH repetition for TDD operation. 
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