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1 Introduction
This contribution is updated from R1-1800780. In RAN1 #91 meeting [1] and the following email discussion [91-NR-15], the following agreement has been made for UL grant free transmission
Agreements:
· For UL transmission without UL grant, 
· The n-th transmission occasion of a K rep etitions is associated with the (mod(n-1,4)+1)-th value in the configured RV sequence {RV1, RV2, RV3, RV4}, where n=1, 2, …, K.
· For RV sequence {0, 2, 3, 1}, 
· The initial transmission of a TB shall start at the first transmission occasion of the K repetitions.
· For RV sequence {0, 3, 0, 3}, 
· The initial transmission of a TB can start at any of the transmission occasions of the K repetitions that are associated with RV=0.
· (working assumption) For RV sequence {0, 0, 0, 0}, 
· The initial transmission of a TB can start at any of the transmission occasions of the K repetitions when K=1, 2 or 4;
· The initial transmission of a TB can start at any of the transmission occasions of the K repetitions, except the last transmission occasion when K=8.
· For any RV sequence, repetition end at the last transmission occasion within the period P.

· Note: The transmission occasion (TO) refers to the time domain resource allocation of one repetition in an aggregation with factor K where the aggregated transmission occasions start in resources configured by the offset and the period.
· FFS: interaction with SFI
In addition, following agreement is made in email discussion [90b-NR-24] and RAN1#91:
Agreements:

· For the states from measurement in symbols not under DL/UL from semi-static DL/UL assignment: 

· DL/UL direction implied by measurement can be overwritten by unknown in dynamic SFI 

· UE behavior will be the cancellation of the measurement or measurement related transmission

· DL/UL direction implied by measurement can be overwritten by UL/DL from dynamic SFI 

· UE behavior will be the cancellation of the measurement or measurement related transmission

Agreements:

· Transmission direction implied by cell-specific RRC configuration cannot be overwritten by dynamic SFI to the other direction

· Transmission direction implied by cell-specific RRC configuration for SCell/PSCell delivered in UE-specific manner cannot be overwritten by dynamic SFI to the other direction

· For DCI granted multi-slot transmission (PDSCH/PUSCH/PUCCH) vs semi-static DL/UL assignment

· If semi-static DL/UL assignment configuration of a slot has no direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH in that slot can be transmitted

· If semi-static DL/UL assignment configuration of a slot has direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH transmission in that slot is cancelled

· Transmisson direction implied by UE-specific RRC configuration is treated together as “measurement”

· Currently already include: Measurement related signals semi-statically configured by UE-specific RRC (eg. periodic/semi-persistent CSI-RS for CSI report, periodic CSI report, periodic/semi-persistent SRS) where a DL or UL direction will be assumed

· This includes UE-specific RRC PRACH configuration per each BWP, type 1 grant free UL transmission, type 2 grant free UL transmission 

· For type 2 UL transmission without grant, only the transmission at the first activated resource is treated as “UE-specific data”

· FFS: Configured resources for RRM for neighbor cell measurement

· Configured PDCCH monitoring under semi-static “unknown” (if not overwritten) is performed

Although the above agreements set the rule that UL grant free (GF) transmission can be cancelled due to conflicting with the transmission direction of dynamic SFI, the detailed UE behaviour still need to be clarified. In the contribution, the possible UE behaviours are discussed and our preference is given.
2 Discussion
From the previous agreement, UE needs to cancel the UL grant free transmission if the configured resource has transmission direction collision with that indicated by dynamic SFI. However, if repetition is configured for UL GF, different UE behaviour alternatives are still possible.

Alt1 - all the UL GF transmissions in the GF period are cancelled;
The alternative is simple, however, the latency and reliability of UL GF transmission may be unnecessarily impacted by the transmission direction conflicting. Even if there are still available transmission occasions in the GF period, the UE has to wait until the next period to transmit, which could degrade the UE latency performance especially for low latency services.
Alt2 –only UL GF transmission on the transmission occasions impacted by the direction conflicting is cancelled

The alternative allows the UE to transmit UL GF in a GF period if only a part of transmission occasions are impacted by the transmission direction conflicting with dynamic SFI. As the gNB knows transmission direction indicated by dynamic SFI, there will be no additional complexity for gNB detection of UL GF transmission. There may be concerns on the transmission reliability due to less number of repetitions. However, UL GF transmission already allows the UE to start the transmission from later transmission occasion and transmit less than K times in a period. Allowing UE to continue repetition on transmission occasions that are not impacted has benefit on UL data latency performance.
One remaining issue for alternative 2 is on whether the UE still needs to start the initial transmission of a TB from a given set of transmission occasions, i.e. 1st transmission occasion for RV sequence {0,2,3,1}, occasions associated with RV0 for RV  sequence {0,3,0,3}, any occasion for RV sequence {0,0,0,0} with K=2,4, and any occasion except the last one for RV sequence {0,0,0,0} with K = 8. In other words, if the initial transmission of a TB is cancelled due to transmission direction conflicting, whether the UE needs to restart the initial transmission occasion for the TB from other transmission occasions in the given set. For example, as shown in Figure 1, assuming that the RV sequence is configured as {0,3,0,3} and the 1st transmission occasion conflicts with the transmission direction indicated by dynamic SFI, if UE still needs to start the transmission from occasions associated with RV0, the UE has to wait until the 3rd transmission occasion to transmit the initial repetition of a TB; otherwise, the UE can go on transmitting from the 2nd transmission occasion.
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Figure 1 Starting transmission occasion of a TB when direction conflicting happens on the initial transmission occasion
The main reason to restrict the initial transmission position of a TB for UL GF is to reduce the gNB detection complexity. As gNB is aware of the transmission direction indicated by the dynamic SFI, the gNB detection complexity will not be increased even if the UE starts the initial transmission of a TB in the first available transmission occasion after the transmission direction confliction. Therefore, we propose:
Proposal 1: 

· The repetition in a transmission occasion shall be cancelled if the PUSCH without UL grant cannot be transmitted in a set of symbols of the transmission occasion due to transmission direction confliction with dynamic SFI
· If the initial transmission of a TB is cancelled, the new initial transmission of the TB can start at the following earliest transmission occasions in which the repetition is not cancelled.

3 Conclusion
In this contribution, the UE behaviour when transmission direction confliction between dynamic SFI and UL GF transmission occurs is clarified. Based on the discussion, the following proposal is made:
Proposal 1: 

· The repetition in a transmission occasion shall be cancelled if the PUSCH without UL grant cannot be transmitted in a set of symbols of the transmission occasion due to transmission direction confliction with dynamic SFI
· If the initial transmission of a TB is cancelled, the new initial transmission of the TB can start at the following earliest transmission occasions in which the repetition is not cancelled.
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6.1.2.3.1
Transport Block repetition for uplink transmissions with a configured grant

The RRC-configured parameter UL-TWG-repK and UL-TWG-RV-rep define the K repetitions to be applied to the transmitted transport block, and the redundancy version pattern to be applied to the repetitions. For the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. The initial transmission of a transport block may start at 

-
the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},

-
any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},

-
any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K=8. 

For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or when a UL grant for scheduling the same TB is received within the period P, whichever is reached first.
The repetition in a transmission occasion shall be cancelled if the PUSCH without UL grant cannot be transmitted in a set of symbols of the transmission occasion due to transmission direction confliction with dynamic SFI as in subclause 11.1.1 of [6, TS 38.213]. If the initial transmission of a TB is cancelled, the new initial transmission of the TB can start at the following earliest transmission occasions in which the repetition is not cancelled.
< Unchanged parts are omitted >
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