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1 Introduction
One of the objectives for the Rel-17 IIoT URLLC work item is to harmonize the UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16.
In RAN2#112-e meeting, the following agreements were achieved regarding the configured grant harmonization [1]:

2	cg-RetransmissionTimer can be configured optionally for shared spectrum
3	When cg-RetransmissionTimer is configured, Rel-16 NR-U mechanism is used for HARQ process ID and RV selection.
4	When cg-RetransmissionTimer is not configured, Rel-16 URLLC mechanism may be used for HARQ process ID and RV selection.
5	As a baseline, HARQ processes sharing between multiple CGs are allowed when cg-RetransmissionTimer is configured as in Rel-16 NR-U.
6	HARQ processes sharing between multiple CGs are not allowed when cg-RetransmissionTimer is not configured.
7	FFS if LCH based prioritization can be configured with cg-RetransmissionTimer
8	The assumption for Rel-16 is that the network will not configure autonomousTx and cg-RetransmissionTimer simultaneously per cell.  No optimizations will be pursued to allow the two features be configured together in Rel-16.  No CR is needed for this for now.
9	If a configured grant is deprioritized and/or gNB didn’t get it (e.g. LBT failure and/or tx failure) then we should be able to autonomously re-transmit it.  FFS how to achieve it (using existing mechanisms should be considered as baseline)

In this contribution, we discuss some remaining issues for the CG harmonization, focusing on the FFS items in the past agreements.

2 Discussion
In NR-U cg-RetransmissionTimer was introduced to improve the reliability of transmissions on configured grants. On the expiry of the timer, the UE transmits the transport block (TB) on the next configured grant occasion. Normally this timer represents the duration where the UE may expect a retransmission grant from the network. This timer covers the case where a UE has performed a transmission on a configured grant, but due to a collision with another transmission on the shared spectrum, the network is unable to decode the uplink transmission from the UE.
In IIoT, lch-basedPrioritization was introduced to enable prioritization of high priority data over low priority data for the case when the transmission with an UL grant (dynamic or configured) overlaps with another UL transmission or an SR transmission. When lch-basedPrioritization is configured, the relative priorities of the transmissions are considered. The transmission associated with LCHs that have lower priority is de-prioritized. If autonomousTx is also configured, and if the de-prioritized grant was a configured grant (CG), the TB can be retransmitted at a later CG occasion.
These parameters serve different purposes. When an IIoT system operates in shared spectrum, it is still possible to have data and SR transmissions with different priorities. The issues related to collisions with other transmissions in the shared spectrum also apply to IIoT operation in shared spectrum. Therefore, it should be possible to configure them together.
Proposal 1: lch-basedPrioritization, autonomousTx, and cg-RetransmissionTimer can be configured together in Rel-17.

In Rel-16 IIoT, when a TB that is transmitted on a CG occasion with low priority data is de-prioritized, and if autonomousTx is configured, the TB is transmitted on the next CG occasion associated with the same HARQ process ID. This limitation exists as the HARQ process ID is linked to the configured grant occasion in licensed spectrum. It is complex and undesirable to have a TB stored in a HARQ process to be moved to a different HARQ process to enable earlier transmission. On the other hand, when operating in shared spectrum and cg-RetransmissionTimer is configured, any CG occasion can be used for any HARQ process ID, as the HARQ process ID is indicated in UCI. In other words, the limitation in licensed spectrum where CG occasions are linked to HARQ process IDs does not apply to shared spectrum operation. This can be leveraged when IIoT systems operate in shared spectrum, i.e. that a de-prioritised grant can be transmitted on the next available CG occasion, rather than having to wait for the next CG occasion with the same HARQ process ID.
Proposal 2: When cg-RetransmissionTimer and autonomousTx are configured, a TB that is de-prioritized due to lch-basedPrioritization can be transmitted on the next available CG occasion.

When an IIoT system operates in shared spectrum and an UL grant is de-prioritized due to lch-basedPrioritization, there is no point in waiting for a response from the network. The network is unaware that the UE has deprioritised data to send on the configured grant, as a transmission attempt has not taken place. Therefore the cg-RetransmissionTimer should not be running in this case as it serves no purpose (no network response will be forthcoming in this period). 
Proposal 3: When an UL grant is de-prioritized due to lch-basedPrioritization and autonomousTx is configured, cg-RetransmissionTimer for the corresponding HARQ process should not be running.

In Rel-16 NR-U, when multiple CG configurations are configured, and when a TB needs to be retransmitted after the expiry of cg-RetransmissionTimer, the MAC entity only checks that the TB size for the CG occasion matches the original transmission, as captured in the statement below in the MAC specification [2]:
Retransmissions with the same HARQ process may be performed on any configured grant configuration if the configured grant configurations have the same TBS.
In Rel-16, RAN2 discussed whether other restrictions should be considered when retransmitting a TB across different CG configurations. For the Rel-16 NR-U use cases, it was thought that the impact of using a CG configuration with different QoS requirements than the original CG configuration would be negligible. However, for the Rel-17 IIoT operation in shared spectrum, the QoS requirements are much more stringent and it is critical that the QoS requirements are met for all transmission and retransmission attempts. Therefore it is important to ensure that a TB is only transmitted on a CG configuration that meets the QoS requirements for the data in the TB. QoS requirements are handled in MAC with the use of LCH restrictions that ensure that data is transmitted on an appropriate grant. Therefore LCH restrictions should be considered in addition to the TB size, when a TB is retransmitted across different configured grant configurations.
Proposal 4: For IIoT operation in shared spectrum, LCH restrictions are considered in addition to the TB size when a TB is retransmitted across different configured grant configurations.

3 Conclusion
In this contribution, we study the remaining issues on configured grant harmonization for IIoT operation in shared spectrum and have the following proposals:
Proposal 1: lch-basedPrioritization, autonomousTx, and cg-RetransmissionTimer can be configured together in Rel-17.
Proposal 2: When cg-RetransmissionTimer and autonomousTx are configured, a TB that is de-prioritized due to lch-basedPrioritization can be transmitted on the next available CG occasion.
Proposal 3: When an UL grant is de-prioritized due to lch-basedPrioritization and autonomousTx is configured, cg-RetransmissionTimer for the corresponding HARQ process should not be running.
Proposal 4: For IIoT operation in shared spectrum, LCH restrictions are considered in addition to the TB size when a TB is retransmitted across different configured grant configurations.
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