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1 Introduction
In RAN#82, a work item on NR-based Access to Unlicensed Spectrum was approved [1]. The corresponding technical report for the study item was also approved in [2]. Per the objectives in [1], NR-U should specify physical layer procedure aspects, including:

Configured Grant operation: NR Type-1 and Type-2 configured grant mechanisms are the baseline for NR-U operation with modifications in line with agreements during the study phase.
In RAN2#106, the following was agreed for CAPC selection for transmissions on configured grants:

· For UL CG, select the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, as in LTE LAA (for WiFi coexist)

· For UL CG, FFS if it shall be possible to restrict data of which CAPC can be multiplexed into a TB with high priority data
This contribution continues the discussion on CAPC selection for configured grant transmission in NR-U.
2 Discussion
In RAN2#105bis and 106, CAPC selection for PDUs composed of several SDUs that belong to LCHs configured with different CAPC was discussed for transmission on configured grants. In FeLAA, it was agreed that CAPC is selected according to the configuration for the LCH with lowest priority CAPC. This was agreed to ensure that the UE does not gain high priority access to the channel by including a small amount of high priority bits in the PDU. However, the nature of the LCP procedure necessitates that the UE fills the grant with all high priority data before filling the TB with data of lower priority. Further, reusing the FeLAA rule may not be suitable in NR, as this implies that the UE would group high priority data together (that is configured with the same CAPC) to avoid selecting lower priority CAPCs, which is only possible if an LCP restriction is introduced. However, LCH LCP restrictions specified in R15 are limited to PUSCH duration and numerology, which may not be feasible to use in NR-U; using the PUSCH duration LCP restriction may limit scheduling flexibility, given the gNB could provide grants of different durations depending on channel occupancy and availability in a shared COT. Using the numerology restriction may also be not applicable, as a single LBT subband contains a single numerology.
It can be beneficial to consider means to restrict data from LCHs configured with lower priority CAPC when the PDU contains high priority LCHs (e.g. LCHs carrying SRBs) or time-sensitive MAC CEs that are necessary for scheduling. This can be achieved by configuring some LCHs in RRC, such that the UE would only multiplex other LCHs with them in the same PDU if those LCHs are configured with the same or larger CAPC priority.
Proposal 1:
RRC configures a “ProtectedCAPC” bit per LCH   

For example, RRC can configure LCHs carrying SRBs with a ProtectedCAPC equals true. MAC would then restrict multiplexing data from LCHs with ProtectedCAPC = = false, if the LCH’s configured CAPC priority is lower than the highest priority CAPC of the LCHs already multiplexed in the TB. It is simple enough for MAC to perform a check to determine whether the CAPC priority of a LCH to be multiplexed is ≥ the CAPC priority of CAPC protected LCHs with buffered data that map to the PDU. MAC can therefore determine the set of LCHs that map the grant even before filling the TB with data, based on the configured CAPCs and ProtectedCAPC per LCH, as well as the configured LCP mapping restrictions and amount of buffered data per LCH.
Proposal 2:
For a PDU constructed for transmission on a configured grant, MAC restricts multiplexing data from a LCH configured with ProtectedCAPC == false if the LCH’s configured CAPC priority is lower than the CAPC priority of other CAPC protected LCHs multiplexed in the TB.
The same configuration for CAPC protection can be extended in RRC for certain MAC CEs, if deemed necessary. The UE would then follow the same behaviour when it determines that MAC CEs with CAPC protection are to be included in the MAC PDU.
3 Conclusion

In this contribution the following proposals were made on CAPC selection for transmissions on configured grants:
Proposal 1:
RRC configures a “ProtectedCAPC” bit per LCH   

Proposal 2:
For a PDU constructed for transmission on a configured grant, MAC restricts multiplexing data from a LCH configured with ProtectedCAPC == false if the LCH’s configured CAPC priority is lower than the CAPC priority of other CAPC protected LCHs multiplexed in the TB.
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