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Introduction
In Rel-17 coverage enhancements, the following features have been specified:
· PUSCH repetition type A enhancements
· Transport block (TB) processing over multi-slot PUSCH
· Joint channel estimation for PUSCH and PUCCH
· Inter-slot frequency hopping for joint channel estimation
· Dynamic indication of repetition factor PUCCH
· Type A PUSCH repetitions for Msg3
[bookmark: _Hlk510705081]In this contribution, we discuss the remaining issues on TB processing over multi-slot PUSCH.
Discussion
In RAN1#109-e meeting, the issue of whether and how to multiplex A-CSI on PUSCH was discussed. The following agreements were made:
	Agreement
· SP/A-CSI multiplexing on a slot of TBoMS with UL-SCH is supported.
· FFS: which slot of the single TBoMS (and which repetition, in case of TBoMS repetition) is selected for SP/A-CSI multiplexing.
· SP/A-CSI multiplexing on TBoMS without UL-SCH is not supported.
Agreement
Note: To editors, above agreement on SP/A-CSI multiplexing on a slot of TBoMS with UL-SCH is modified as follows.
· SP/A-CSI multiplexing on a slot of TBoMS with UL-SCH is supported.
· FFS: which slot of the single TBoMS (and which repetition, in case of TBoMS repetition) is selected for SP/A-CSI multiplexing.
· SP/A-CSI multiplexing on TBoMS without UL-SCH is not supported.


From the above agreements, it can be observed that multiplexing A-CSI on a slot of multiple allocated slots of TBoMS with UL-SCH is supported. However, RAN1 still needs to study and decide which slot of the multiple allocated slots of TBoMS with UL-SCH is used for A-CSI multiplexing. In addition, in case of TBoMS repetition, which repetition should convey A-CSI is also still open.
During the discussion in RAN1#109-e meeting, it was proposed that A-CSI should be multiplexed on the first slot of the multiple allocated slots of TBoMS with UL-SCH. Following the discussions during RAN1#109-e meeting, the pros and cons of this approach can be summarized as follows.
· Pros: 
· Simple approach and somehow similar to the existing rule for A-CSI multiplexing on PUSCH repetition with UL-SCH (i.e., A-CSI is multiplexed on the first repetition of the PUSCH repetitions).
· Reduce the latency of receiving A-CSI.
· Cons:
· A significant number of systematic bits will be dropped in case RV0 is used, since it is very likely that the whole first slot of TBoMS may convey only systematic bits, given that the TBS of TBoMS is calculated using all of the slots allocated for TBoMS.
In our view, the advantages of multiplexing A-CSI on the first slot of TBoMS do not justify its drawbacks. Firstly, it is unclear why multiplexing A-CSI on the first slot is simpler for implementation than multiplexing A-CSI on any other slot. TBoMS is a new feature and is different from PUSCH repetition type A in many aspects, especially in TBS calculation and rate-matching. Therefore, maintaining the existing behavior (for PUSCH repetition type A) is not a valid argument in this case, given that new implementation (albeit reasonably similar to their PUSCH repetition type A counterpart) would be needed to support TBoMS. Secondly, it is worth noting that A-CSI is used to increase performance of DL transmissions which, according to the evaluations from TR 38.803, have better coverage compared to UL transmissions. Additionally, the typical use-case of A-CSI reporting triggering does not seem close to coverage limited scenarios. In such scenarios, it is thus illogical and unreasonable to trade the coverage of UL transmissions for the latency of A-CSI and, thus, coverage of DL transmissions. In addition, in some scenarios which require fast reporting of A-CSI, gNB can always select legacy option for doing that, e.g., A-CSI on PUSCH repetition type A without UL-SCH. 
From the above analysis, we observe that multiplexing A-CSI on the first slot of TBoMS in case of rate-matching with RV0 improves latency of A-CSI and, thus, coverage of DL transmissions at the price of reducing coverage of UL transmissions.
[bookmark: _Toc109743094]Observation 1. Multiplexing A-CSI on the first slot of TBoMS in case of rate-matching with RV0 improves latency of A-CSI and, thus, coverage of DL transmissions at the price of reducing coverage of UL transmissions.
Another approach that reduces (or nulls) performance degradation of UL transmissions (TBoMS) in case of rate-matching with RV0, while keeping a reasonable latency of A-CSI is to multiplex the A-CSI on the first slot of TBoMS that does not convey systematic bits. It is worth noting that with information indicated for TBS calculation, the receiver can easily determine the first slot of TBoMS that does not convey systematic bits. Advantages of this approach are the following:
· A-CSI may be delayed by only 1 or 2 slots while the systematic bits can be fully protected.
· A consistent behavior is applied for all RVs that are used for rate-matching, e.g., with RV3 the first slot of TBoMS that does not convey systematic bits may be the first slot of the allocated slots for TBoMS.
· No significant performance degradation of the UL transmission (TBoMS) would be observed in case of rate-matching with RV0.
Concerning the repetition which should convey A-CSI in case of TBoMS repetition, it should be sufficient to convey A-CSI only on the first repetition of TBoMS.
Therefore, we propose the following:
[bookmark: _Toc109743095][bookmark: _Toc111139195]Proposal 1. For TBoMS transmission with UL-SCH, A-CSI is multiplexed on the first slot that does not convey systematic bits in the N*K slots of the TBoMS transmission. RAN1 to adopt the CR proposed in R1-2207109.
Conclusion
The following observations can be noted:
Observation 1. Multiplexing A-CSI on the first slot of TBoMS in case of rate-matching with RV0 improves latency of A-CSI and, thus, coverage of DL transmissions at the price of reducing coverage of UL transmissions.
In addition, the following were proposed:
Proposal 1. For TBoMS transmission with UL-SCH, A-CSI is multiplexed on the first slot that does not convey systematic bits in the N*K slots of the TBoMS transmission. RAN1 to adopt the CR proposed in R1-2207109.
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