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1	Introduction 
[bookmark: _GoBack]In this document, the proposals for the following topics are presented: 
	Section 2
	TB CRC for PUSCH with CBG-based re-transmission

	Section 3
	Active duration of CSI-RS resources in case of cancellation 

	Section 4
	Ordering of dynamic SFI vs. multiplexing/prioritization 

	Section 5
	Clarification on prioritization due to collision with semi-static DL symbols 



2         TB CRC for PUSCH with CBG-Based Re-Transmission
When the initial transmission of a low priority PUSCH is interrupted, the UE will stop the processing of the low priority channel. The TB CRC is calculated sequentially, i.e., one code-block is taken from the buffer and the state of the TB CRC encoder is updated. The UE then works on the given code-block before it takes another one from the buffer. 
When the UE has to stop the processing, it will not have the final state of the TB CRC encoder. Hence, if the CBG-level re-transmission is configured, and only a set of CBGs are requested for re-transmission, e.g., including the last CBG that has the last CB (note that TB CRC is part of the last CB), the UE processing timeline is stressed. 
As an example, assume that each CBG is one CB. After processing the first two CBs, the processing was interrupted. Now, for re-transmission, the gNB only requests the last CB. Hence, to calculate the TB CRC, the UE has to work on all the unprocessed CBs until it can obtain the TB CRC. The impact on the timeline is shown in the figure below.


Figure 1: An illustration of the timeline impact due to CBG-level re-transmission for an interrupted PUSCH.
To address this issue, the following solutions were discussed in RAN1 101e:

Proposed Agreement: If a UE is configured with a CBG based PUSCH and the initial transmission of a TB is cancelled, adopt one of the following options:
· Option 1: the UE is not expected to be scheduled for a re-transmission of the TB including the last CBG if each of the other CBGs (except for the last one) have either not been transmitted at least once before or are not scheduled for a re-transmission in the same UL grant as the last CBG.
· Option 1a: The UE is not expected to be scheduled for a re-transmission of a CBG #N in a given TB unless CBG #N-1 has been transmitted 
before or is scheduled in the same UL grant that includes CBG#N.
· Option 2: the TB CRC for the retransmission of the same TB is set to all zeros.
· Option 3: It is up to UE implementation to determine which values to use as the TB CRC (which may not be the actual TB CRC) for the retransmission of the same TB.
· Option 4: the minimum processing time for PUSCH scheduled for re-transmission is extended by D symbols.
· Option 5: The UE is not expected to be scheduled with partial TB for the retransmission.

Both Option 1 and Option 1a state a reasonable network operation; hence, if specified, it will not limit network flexibility. At the same time, following the approach in Option 1or 1a allows the UE to implement UL with CBG-based re-transmission, while performing PHY-layer prioritization. 
Proposal 1: If a UE is configured with a CBG based PUSCH and the initial transmission of a TB is cancelled, adopt either Option 1 or 1a for handling re-transmissions. 
3         Active Duration of CSI-RS Resources in Case of Cancellation
In RAN1 #101e, RAN1 agreed/concluded that:
Conclusion: In Rel. 15, if a PUCCH/PUSCH carrying a CSI report is cancelled, the occupied CPUs are remained occupied until the last symbol of “configured/scheduled” PUCCH/PUSCH.
	Modified clause (Section 5.2.1.6 of TS 38.214)
For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity not set to 'none', the CPU(s) are occupied for a number of OFDM symbols as follows:
-	A periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource for channel or interference measurement, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, until the last symbol of the configured PUSCH/PUCCH carrying the report.
-	An aperiodic CSI report occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol of the scheduled PUSCH carrying the report. 
-	An initial semi-persistent CSI report on PUSCH after the PDCCH trigger occupies CPU(s) from the first symbol after the PDCCH until the last symbol of the scheduled PUSCH carrying the report.
End



The active time duration of aperiodic CSI-RS should also be clarified in the same way. From Section 5.2.1.6 of TS 38.214, we have:


“In any slot, the UE is not expected to have more active CSI-RS ports or active CSI-RS resources in active BWPs than reported as capability. NZP CSI-RS resource is active in a duration of time defined as follows. For aperiodic CSI-RS, starting from the end of the PDCCH containing the request and ending at the end of the PUSCH containing the report associated with this aperiodic CSI-RS. For semi-persistent CSI-RS, starting from the end of when the activation command is applied, and ending at the end of when the deactivation command is applied. For periodic CSI-RS, starting when the periodic CSI-RS is configured by higher layer signalling, and ending when the periodic CSI-RS configuration is released. If a CSI-RS resource is referred N times by one or more CSI Reporting Settings, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted N times.”
Proposal 2: If the transmission of the PUSCH containing the report associated with the aperiodic CSI-RS is cancelled, the NZP CSI-RS resource is active from the end of the PDCCH containing the request and ending at the end of the “scheduled” PUSCH containing the report. 
4        Ordering of Dynamic SFI vs. Multiplexing/Prioritization
In RAN1 #101e, the issue of ordering dynamic SFI vs. multiplexing/prioritization was discussed extensively. RAN1 had the same discussion for ULCI and agreed that multiplexing/prioritization behavior is not impacted by ULCI. In other words, a UE should first follow the multiplexing/prioritization procedures, and then, apply ULCI at the final stage. The same approach should be adopted for ordering a dynamic SFI versus multiplexing/prioritization operations.
Proposal 3: Multiplexing/prioritization behavior is not impacted by dynamic SFI, i.e., a UE first applies multiplexing/prioritization steps and then dynamic SFI.
5         Clarification on Prioritization due to Collision with Semi-Static DL Symbols
When PUCCH/PUSCH overlap with semi-static DL symbols, the order of multiplexing/prioritization and dropping due to the symbol direction conflict was agreed as follows:
Agreement:
After the UE determines the overlapping PUCCH or PUSCH for multiplexing/prioritization, the UE cancels the PUCCH or PUSCH that has overlapping with semi-static configured DL symbols or SSB symbols, and then the multiplexing/prioritization is performed among the non-cancelled overlapping transmissions.
This means that (as RAN1 common understanding):
· Step 1: A UE follows Rel-15 behaviors for any intermediate procedure to determine the overlapping PUCCH or PUSCH for multiplexing/prioritization
· Step 2: UE cancels the ones that collides with semi-static DL symbols,
· Step 3: UE performs multiplexing/prioritization among the non-cancelled overlapping channels.

However, the UE behavior still seems to be unclear. As an example, after performing step 3, the final PUCCH resource to be used could be overlapping with the DL symbols. Hence, the UE has to perform a step 4 for final checking as well. If such an event happens, then one UE behavior could be to drop the final transmission completely. This might not be the best approach; instead, if the UE is allowed to remove all overlapping PUCCH/PUSCH resources colliding with the DL symbols from the beginning, this issue will not happen. 
Proposal 4: Clarify whether the PUCCH/PUSCH resources overlapping with the DL symbols can be assumed not useable by the UE apriori. 
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