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1. Introduction
In RAN2#107bis, the following was agreed:
	Multiple active CG configurations should be allowed for NR-U. Details are FFS.



In RAN2#107bis, IIoT has the following agreements:
	1. Introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations, i.e., as in Rel-15 LTE.
2. The association between “state” (used in the joint release DCI) and the CG configuration(s) for type-2 CG is configured via RRC message.
3. Each CG configuration is always configured independently, as in Rel-15 LTE
4. The association between “state” (used in the joint release DCI) and the SPS configuration(s) is configured via RRC message, if RAN1 working assumption for joint release for multiple SPS configuration is confirmed.
5. Support simultaneous Type 1 & 2 CG configurations in a BWP.
6. CG periodicities of any integer-multiple of one slot (FFS if we go even lower, e.g. 2 symb, 7 symb) below a maximum value should be supported. FFS on the maximum value of integer N. 
7. R2 assumes that HARQ offset parameter is explicitly configured by the network for each CG/SPS configuration.
8. For CG, HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset.
9. Introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations
10. A single LCH can be map to multiple CG configurations
11. Multiple LCHs can be map to a single CG configuration



In RAN1#97, URLLC agreed to the following:
	For the maximum number of UL CG configurations per BWP of a serving cell:
o	12



In this contribution, we discuss what needs to be done to incorporate multiple active CG (MACG) as developed by IIoT WI into NR-u.
2. Discussion
In RAN1#95, multiple active configured grants have been discussed under the URLLC WI and agreed on the following:
	•	Multiple active configured grant configurations for a given BWP of a serving cell should be supported at least for different services/traffic types and/or for enhancing reliability and reducing latency 
o	FFS details
o	Note: it is understood that the above may be related to RAN2-led work on intra-UE multiplexing
•	One PUSCH transmission instance is not allowed to cross the slot boundary for UL configured grant



As seen from the RAN1 agreement above, one of the motivation is the support different services/traffic types. This is specially useful for NR-u, as mentioned in our companion contribution [1], it allows logical channel of different channel access priority class to access the channel in an optimized way.
As agreed in the last RAN2 meeting, the multiple active CG on a serving cell should be allowed for NR-u. All the above agreement listed in Section 1 can be applied directly in NR-u, except for the HARQ process ID selection.
Observation#1: All the multiple active CG agreements in IIoT WI can be applied to NR-u except  for the HARQ process ID selection.
In IIoT, the design for HARQ process ID is to let the multiple CG to share among the available HARQ process id, rather than allocating certain number of HARQ process id per CG configurations, hence the addition of an offset as in RAN2#107bis agreement 8. The allocation of the HARQ process ID is based on the symbol time.
For NR-u, the HARQ process ID is not fix to slot or symbol time as agreed in multiple active CG in IIoT or NR Rel-15 CG and has to be flexible to allow retransmission/ transmission to occur quickly to overcome LBT.  Hence it is agreed in NR-u (see appendix for an explaination from TR 38.889) that HARQ process ID selection is not fix time slot and is left to UE implementation for CG. This should also be extended for the multiple active CG scenario.
Proposal#1: The HARQ process ID selection is left to UE implementation for multiple active CG in NR-u

3. Conclusion
RAN 2 to discuss and adopt the following proposals:
[bookmark: _GoBack]Observation#1: All the multiple active CG agreements in IIoT WI can be applied to NR-u except  for the HARQ process ID selection
Proposal#1: The HARQ process ID selection is left to UE implementation for multiple active CG in NR-u
4. Appendix
From TR 38.889 section 7.2.1.3.4  Potential Enhancement to Configured Grant
The following modifications to the configured grant procedures are beneficial. 
-	Removing dependencies of HARQ process information to the timing. This can be achieved by introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID
-	Additional information fields can be considered to be included in the UCI, e.g. UE-ID, COT sharing information, PUSCH duration, etc.
-	It was identified that the resources utilized by the UCI, and multiplexing of UCI and data information of PUSCH require consideration of DMRS placement and starting and ending symbols of the configured grant based transmissions. Details on multiplexing UCI and data information of configured grant PUSCH can be determined when specifications are developed.
-	Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission
-	Increased flexibility on time domain resource allocation for the configured grant transmissions
-	As for potential solutions to providing flexibility on time domain resource allocation, bitmap based approach and NR Rel-15 based time domain resource allocation approach, which includes {periodicity, offset in the frame, start symbol and length of PUSCH and K-repetition signaling}, are identified as potential candidates. Additional aspects such as finer granularity of resource allocation, and multiple resources within a period may be considered for enhancing flexibility on time domain resource allocation.-	Supporting retransmissions without explicit UL grant
Allowing consecutive configured grant resources in time without any gaps in between the resources and non-consecutive configured grant resources (not necessarily periodic) with gaps in between the resources is beneficial and should be considered for NR in unlicensed spectrum
UE selects the HARQ process ID from an RRC configured set of HARQ IDs for NR-unlicensed configured grant transmission.
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