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Introduction
In the RAN1#106b-e meeting [1] and RAN1#107b-e meeting [2], the following agreement and conclusion were made on enhancements on PUSCH repetition type A.
	Agreement at RAN1#106b-e:
· 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.
Conclusion at RAN1#107b-e:
· The CovEnh discussion on the available slot counting for inter-cell mTRPs is deferred until further progress on the collision handling between UL channels/signals and multiple SSBs for inter-cell mTRPs is made in feMIMO session.


In the RAN1#108-e meeting [3], the following agreement was made in feMIMO WI.
	Agreement at RAN1#108-e:
· For inter-cell mTRP, UE does not transmit PUCCH/PUSCH/PRACH in a slot or SRS in the symbols if in time domain the PUCCH/PUSCH/PRACH/SRS overlaps with an SSB of a serving cell PCI or an SSB associated with the active additional PCI.


[bookmark: _Hlk111208234]In this contribution, we provide our view on determination of available slots for enhancements on PUSCH repetition Type A.
[bookmark: OLE_LINK69]Discussion on determination of available slots for enhancements on PUSCH repetition Type A
Use of SSBs across multiple TRPs for the available slot determination.
In NR Rel-17 feMIMO WI, it was agreed to support different SSB sets with different PCIs transmitted from mTRPs in a same serving cell. In other words, different SSB sets can be configured by different sets of ssb-PositionsInBurst from mTRPs in a same serving cell. Accordingly, whether/how to consider different SSB sets with different PCIs for the available slot determination was discussed in the previous RAN1#109-e meeting [4], but fail to make any agreement or conclusion. We provide our views on potential options for available slot determination over SSBs across mTRPs.
· Option 1: Only the SSB by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon is used for the available slot determination, and then the SSB with the PCI associated with the active TCI is used for PUSCH dropping.
With this option, a SSB with serving cell PCI is used for the available slot determination, while all SSBs with PCI different from the serving cell are not used for the available slot determination. 
In the former case, symbol(s) configured for the SSB with the serving cell PCI can be regarded as unavailable symbol(s) for PUSCH repetition Type A. Thus, if a collision occurs between symbol(s) for PUSCH repetition Type A and symbol(s) configured for the SSB with the serving cell PCI in a slot, the slot is not counted as available slot for PUSCH repetition Type A and the PUSCH repetition should be deferred to the next available slot for UL transmission.
In the latter case, Rel-17 dropping rule can be applied to the case of collision between symbol(s) for PUSCH repetition Type A and symbol(s) configured for SSBs with PCI different from the serving cell. According to Rel-17 dropping rule, a UE does not transmit PUSCH in a slot if in time domain the PUSCH overlaps with an SSB associated with the active additional PCI. Meanwhile, the UE shall transmit PUSCH in a slot if in time domain the PUSCH overlaps with an SSB associated with the non-active additional PCI.
Therefore, Option 1 is already supported by the current specification, and it means that further enhancement on PUSCH repetition Type A is not considered in Rel-17 with respect to the SSBs with PCI different from the serving cell.
· Option 2: Both the SSB by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon and all the SSBs by ssb-PositionsInBurst in SSB-MTCAdditionalPCI are used for the available slot determination.
With this option, not only a SSB with the serving cell PCI but also all SSBs with PCI different from the serving cell are used for the available slot determination. According to the agreement in feMIMO WI, maximum 7 additional PCIs different from the serving cell can be configured. Thus, in addition to the SSB with the serving cell PCI, maximum 7 SSBs different from the serving cell are used for the available slot determination.
Accordingly, Option 2 guarantees the largest number of repetitions for PUSCH repetition Type A configured or indicated from gNB among remaining options for the available slot determination.
However, not only symbol(s) configured for the SSB associated with the active additional PCI but also symbol(s) configured for SSBs associated with the non-active additional PCI can be regarded as unavailable symbol(s) for PUSCH repetition Type A with Option 2. A UE shall transmit PUSCH in symbol(s) configured for SSBs associated with the non-active additional PCI by the current UE behavior, but Option 2 prohibits that operation. Thus, Option 2 can introduce additional unnecessary delay on PUSCH repetition Type A.
· Option 4: Both the SSB by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon and the SSB with the PCI associated with the active TCI are used for the available slot determination. The other SSB(s) by ssb-PositionsInBurst in SSB-MTCAdditionalPCI is NOT used for either the available slot determination or PUSCH dropping.
With this option, a SSB with the serving cell PCI and a SSB associated with the active additional PCI different from the serving cell are used for the available slot determination. Compared to the Option 1, coverage for PUSCH repetition Type A can be enhanced since at least the SSB associated with the active additional PCI is used for the available slot determination. Compared to the Option 2, the additional delay by taking account of SSBs associated with the non-active additional PCI can be avoided. Also, Option 4 is compatible with the current UE behavior that the UE shall transmit PUSCH in symbol(s) configured for SSBs associated with the non-active additional PCI.
A concern on this option raised by companies in the RAN1#109-e meeting was that the Option 4 is not aligned with the previous agreement (only RRC configuration is used for the available slot determination) since MAC signalling is used to activate one of configured additional PCIs. Therefore, misunderstanding on available slot(s) for PUSCH repetition Type A can occur between a gNB and a UE if the UE misses the MAC signalling. However, in our view, reliability of MAC signalling is not a critical issue when compared to L1 signalling.
Nevertheless, to address the concern on MAC signalling of Option 4, RAN1 can introduce UE behaviors based on whether/when MAC CE to activate additional PCI is received.
For example, if a UE receives MAC CE successfully before the available slot determination, a SSB associated with the active additional PCI among SSBs with PCI different from the serving cell can be used for the available slot determination.
On the other hand, if a UE receives MAC CE successfully after the available slot determination, a SSB associated with the active additional PCI among SSBs with PCI different from the serving cell cannot be used for the available slot determination since the UE cannot know whether the additional PCI is activated or not at the time of determining available slot. Thus, the UE shall transmit PUSCH in symbol(s) configured for SSBs with PCI different from the serving cell.
If a UE fails to receive the MAC CE (miss the MAC signalling), the UE shall transmit PUSCH in symbol(s) configured for SSBs with PCI different from the serving cell since the UE cannot know whether the additional PCI is activated or not due to the missed MAC signalling.
Based on above discussion, we propose that both a SSB with serving cell PCI and a SSB associated with active additional PCI different from the serving cell are used for the available slot determination (i.e., Option 4). Also, to address the concern on Option 4, we propose to discuss UE’s behaviors based on whether/when MAC CE to activate additional PCI is received. It can be co-discussed with RAN2 since it is related with the MAC signaling.
· Proposal 1: We propose that both a SSB with serving cell PCI and a SSB associated with active additional PCI different from the serving cell are used for the available slot determination (i.e., Option 4).
· We propose to discuss UE’s behavior based on whether/when MAC CE to activate additional PCI is received.

Conclusion
In this contribution, we discussed a counting rule on the available slot for PUSCH repetition Type A and summarize our views as the following:
· Proposal 1: We propose that both a SSB with serving cell PCI and a SSB associated with active additional PCI different from the serving cell are used for the available slot determination (i.e., Option 4).
· We propose to discuss UE’s behavior based on whether/when MAC CE to activate additional PCI is received.
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