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Introduction
[bookmark: _Hlk510705081]This document discusses technical details for the enhancements of PUSCH repetition type A in the context of Rel-17 coverage enhancement work item. The following can be noted from the work item description (WID) [1]:
· Specify the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.
· The number of repetitions counted on the basis of available UL slots.
This document discusses the remaining issues from the previous RAN1 meetings for this feature.
Discussion
Available slot determination in case of multiple TRPs
In RAN1#106-e meeting the following agreement was made:
	Agreement:
Take Option 1-B as an agreement for the procedure of Rel-17 PUSCH repetitions counted on the basis of available slots.
· Alt 1-B consisting of two steps
· [bookmark: _Hlk86068195]Step 1: Determine available slots for K repetitions based on RRC configuration(s) in addition to TDRA in the DCI scheduling the PUSCH, CG configuration or activation DCI
· [bookmark: _Hlk86068119]Step 2: The UE determines whether to drop a PUSCH repetition or not according to Rel-15/16 PUSCH dropping rules, but the PUSCH repetition is still counted in the K repetitions.
FFS: Rel-17 PUSCH dropping rules are also applied if introduced in other WI(s)


In addition, the following agreement was made in RAN1#106-bis-e meeting:
	[bookmark: _Hlk86068076][bookmark: _Hlk86413563]Agreement:
Only tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst are considered for the determination of available slots.
Any other RRC configuration is not considered for the determination of available slots.


From the above agreements, only tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst are considered for the determination of available slots as per Step 1. Any other collision will be handled in the legacy way, however the overlapping PUSCH will still be counted in the total number of repetitions. 
One issue popping up during RAN1#107-e meeting is that, based on agreement made in AI 8.1.2.2, the SSB position for the second TRP can be different from SSB positions for the first TRP. Depending on how this is specified, two scenarios can be envisioned:
· Case 1: the SSB positions of the two TRPs are configured using a single ssb-PositionsInBurst parameter. In this case, there should be no ambiguity on the above agreements for available slots determination.
· Case 2: the SSB positions of the two TRPs are configured using separate ssb-PositionsInBurst parameters. In this case, assuming the first TRP is the TRP that schedules the PUSCH repetitions, it’s worth clarifying whether the ssb-PositionsInBurst parameter from the second TRP should also be considered for available slots determinations or not. Ideally, all ssb-PositionsInBurst parameters from all TRPs should be considered in this case to achieve the maximum number of repetitions that are actually transmitted. However, considering all ssb-PositionsInBurst parameters from all TRPs may also complicate the available slots determination procedure. In practice, such overlapping with SSBs from the second TRP may rarely happen, especially when only U slots are used for PUSCH repetitions. Therefore, overlapping with SSBs from the second TRP can be treated in Step 2 of the above 2-step available slots determination procedure in this case.
[bookmark: _Toc92806889]Proposal 1. In case the SSB positions of the two TRPs are configured using separate ssb-PositionsInBurst parameters and the UE is configured with multiple TRPs mode, only ssb-PositionsInBurst parameter from the scheduling TRP is used for the first step of the available slot determination procedure.
Available slot determination in case of carrier aggregation
Another issue popping up during RAN1#107-e meeting whether half duplex CA UEs should take into account configurations from different DL carriers when determining the available slots. In other words, SSB transmissions configured by ssb-PositionsInBurst are from different serving cells in this case.
On the one hand, it is worth noting that CA is not a typical scenario in case of coverage shortage, but rather a corner case. On the other hand, it’s rather straightforward to infer that, as per the agreements above, only the ssb-PositionsInBurst from the serving cell should be considered for available slots determination. Any overlap with SSBs in ssb-PositionsInBurst from other cells can be treated in Step 2 of the above 2-step available slots determination procedure in this case.
[bookmark: _Toc92806890]Proposal 2. In case of half duplex CA UEs, only the ssb-PositionsInBurst from the serving cell is considered for the first step of the available slot determination procedure.
Conclusion
In this contribution, we discussed aspects related to the normative work necessary to provide support to enhancements on PUSCH repetition Type A in Rel-17. The following proposals have been made:
Proposal 1. In case the SSB positions of the two TRPs are configured using separate ssb-PositionsInBurst parameters and the UE is configured with multiple TRPs mode, only ssb-PositionsInBurst parameter from the scheduling TRP is used for the first step of the available slot determination procedure.
Proposal 2. In case of half duplex CA UEs, only the ssb-PositionsInBurst from the serving cell is considered for the first step of the available slot determination procedure.
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