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1 Introduction

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

In RAN2#107bis meeting following agreement w.r.t multiple configured grants has been reached: 
Agreements

1. Multiple active CG configurations should be allowed for NR-U.  Details are FFS
NR-U will support multiple active CGs per UL BWP. One of the main motivation to support multiple active CG(s) per BWP in NR-U is to increase the uplink transmission opportunities, e.g. allow resources on different sub-bands to be activated at the same time. However another reason for gNB to activate multiple CG(s) may be the efficient support of different traffic types like for I-IoT. For NR-U the selection of a HARQ process ID for configured grant transmission(s) follows the LAA principles, i.e. UE selects autonomously from a set of HARQ processes configured for CG/AUL transmissions the HARQ process for a given CG transmission. Further UE will indicate the selected HARQ process ID within the UCI which is signalled within the PUSCH region. In contrast thereto the HARQ process ID for a CG transmission in I-IoT is determined based on the SFN/slot/symbol number. 
One main open issue is in our view the question whether multiple active CG(s) share a common pool of HARQ processes, or whether HARQ processes are configured exclusively per CG.
In one approach HARQ processes are shared among multiple active 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 the second approach each Configured grant is configured with some 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 CG(s) allocate resources for different TB sizes in order to support different traffic types.

We basically think that both approaches are justifiable and therefore should be simultaneously supported. Further we think 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: 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.
In order to support both HARQ configuration approaches, i.e. sharing HARQ processes among multiple CGs gNB respectively configuring HARQ processes exclusively per CG, we propose that gNB configures for each CG explicitly the HARQ process ID(s) which are to be used for the corresponding CG transmissions. The easiest way would be to signal, e.g. in the ConfiguredGrant-Config IE, the set of HARQ process ID(s) configured for the corresponding configured grant allocations within a bitmap. UE selects the HARQ process for an CG transmission from the set of configured HARQ process(es) – as signalled by the bitmap – and indicates the used HARQ process ID within the UCI signalled along the PUSCH. 
For cases when the same HARQ process ID(s) are configured for more than one CG, those CG(s) share a common pool of HARQ processes. As mentioned before Configured Grants configured with the same HARQ process IDs can be considered as one big CG configuration being comprised of the union of the uplink resources configured by the individual CGs. 
By having the HARQ process ID(s) explicitly configured within the ConfiguredGrant-Config IE, gNB can control whether CG(s) share a common pool of HARQ processes in order to increase the transmission opportunities, i.e. uplink resources are allocated on different sub-bands, or whether HARQ process(es) are configured separately per CG configuration in order to handle different traffic flows more efficient similar to I-IOT.
Proposal 2: gNB configures for each CG explicitly, i.e. by means of a bitmap, the HARQ process ID(s) which are to be used for the corresponding CG transmissions.
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: It is gNB’s responsibility to configure whether certain CGs share a common pool of HARQ processes respectively whether HARQ processes are configured exclusively for a CG.
Proposal 2: gNB configures for each CG explicitly, i.e. by means of a bitmap, the HARQ process ID(s) which are to be used for the corresponding CG transmissions.
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