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1 Introduction

This contribution discusses details of multiple active grants for NR-U. In particular HARQ configuration aspects are in further detail looked at.  
2 Discussion

Following agreement has been reached in RAN2#108:
1 The multiple configured grants of a BWP can be explicitly configured to share a common pool of HARQ processes. If HARQ processes are shared the same CG timer value has to be configured.  
According to our understanding the intention of this agreement is that gNB explicitly controls whether different CGs use different or common HARQ processes. Therefore the logical consequence is that gNB can configure individual HARQ processes for each CG and thus allowing either shared or separate HARQ processes among CGs. 
In one configuration HARQ processes are shared among different CG(s) for a BWP in order to increase the resource efficiency respectively probability of successful LBT. UE selects the HARQ process for a CG transmission as usual based on the status of the CG related timers. From modelling perspective the resources associated with the multiple CG(s) can be considered as “one big” configured grant. HARQ retransmissions may be done across different CG(s) assuming that the TB size of the CG(s) sharing a common pool of HARQ process is the same. 

In another configuration different CGs are configured with a separate set of HARQ processes. It’s not possible to perform HARQ retransmissions across the resources of different CG(s). This approach may be useful when the different CG(s) allocate resources for TB sizes in order to support different traffic types.

We think that both configurations are valid configurations and therefore should be simultaneously supported. It’s gNB’s responsibility to configure whether certain CGs are sharing a common pool of HARQ processes respectively whether HARQ processes are configured exclusively for a CG.
Proposal 1: gNB can configure individual HARQ processes for each CG and thus allowing either shared or separate HARQ processes among CGs.
We think that the simplest and most flexible solution for configuring the set of HARQ process ID(s) allowed for a CG is to introduce a new parameter in the IE ConfiguredGrantConfig, e.g. IE cg-HARQ-Processes-r16 as proposed by the rapporteur, which indicates which HARQ process IDs are allowed to be selected by the UE for uplink CG transmission. As done in the legacy for LAA, UE autonomously selects the HARQ process for an CG transmission from the set of configured HARQ process(es) – as signalled by the IE cg-HARQ-Processes-r16 – and indicates the used HARQ process ID within the UCI signalled along the PUSCH. Following behaviour is already captured in TS38.321:
For configured uplink grants configured with cg-RetransmissionTimer, the UE implementation select an HARQ Process ID among the HARQ process IDs available for the configured grant configuration. The UE shall prioritize retransmissions before initial transmissions.
There is also the proposal to reuse the parameter harq-procID-offset – which was introduced for I-IOT – in order to configure the HARQ process IDs for a CG which are allowed to be selected by the UE for an uplink CG transmission. Essentially UE would be allowed to select among the HARQ processes given by the following formula:

[harq-procID-offset, harq-procID-offset + 1, …, harq-procID-offset + nrofHARQ-Processes – 1] (modulo 16)
Even though this approach may also work, we prefer to introduce a new IE in TS38.331 which explicitly configures the set of allowed HARQ processes for a CG. Such approach provides the most flexibility to the network and also doesn’t require any further changes in TS38.321, i.e. there is no need to introduce a new formula to determine the set of allowed HARQ process ID(s).     
Proposal 2: introduce a new parameter in the IE ConfiguredGrantConfig, e.g. IE cg-HARQ-Processes-r16 as proposed by the rapporteur, which explicitly indicates which HARQ process IDs are allowed to be selected by the UE for an uplink CG transmission.
3 Conclusion
This contribution discusses the details of the multiple configured grants handling in NR-U. It is proposed to agree on the following:
Proposal 1: gNB can configure individual HARQ processes for each CG and thus allowing either shared or separate HARQ processes among CGs.
Proposal 2: introduce a new parameter in the IE ConfiguredGrantConfig, e.g. IE cg-HARQ-Processes-r16 as proposed by the rapporteur, which explicitly indicates which HARQ process IDs are allowed to be selected by the UE for an uplink CG transmission.
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