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1   Introduction
In RAN2 #107-bis[1], the following agreement was reached regarding multiple configured grants for NR-U.

	Agreements

Multiple active CG configurations should be allowed for NR-U.  Details are FFS


Since multiple configured grants have been supported in the last meeting, we discuss how to use multiple configured grants for NR-U. In addition, we will discuss which agreements in IIOT may be used for NR-U. 

2   Discussion 
LBT needs to be performed before PUSCH transmission. If LBT fails, PUSCH transmission will be blocked. Especially when the channel is busy, transmission failure may occur frequently. Then in order to increase transmission opportunities, multiple frequency domain transmission opportunities may be used. In the last meeting, multiple configured grants have been supported. In the following, we will discuss how to use multiple configured grants to increase multiple frequency domain transmission opportunities.
2.1 Multiple configured grants

Multiple configured grants may be configured in multiple LBT bandwidths. In addition, since LBT status of each LBT bandwidth is independent and UE transmits on the UL only if CCA is successful at UE in all LBT bandwidths that overlap with the resource allocation for the UL transmission according to the RAN1 agreement in the last meeting [2], each configured grant configuration should be confined within a LBT bandwidth. Such that each configured grant transmission only depends on LBT status of a LBT bandwidth. A possible example is as in figure 1. 
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Figure 1 multiple configured grants in the different LBT bandwidths

Proposal 1: A configured grant configuration should be confined within a LBT bandwidth.
When UL data arrives, one MAC PDU is generated. If there are multiple configured grants with the same TBS in the different LBT bandwidths, the MAC PDU may be attempted to transmit using these configured grant resources. It means that multiple LBTs are performed in the different LBT bandwidths. When there are multiple LBT bandwidths of LBT success, UE may select one LBT bandwidth to perform transmission. The selection may be based on UE implementation. In addition, since only one transmission is performed, one HARQ process id is used for one TB.
Proposal 2: When there are multiple configured grants with the same TBS size in the different LBT bandwidths,  multiple LBTs may be performed in these LBT bandwidths for one TB.
Proposal 3: When there are multiple LBT bandwidths of LBT success, only one transmission is performed. The UE selects which LBT bandwidth based on UE implementation.
When the initial configured grant transmission fails, for example NACK indicating HARQ feedback is received or CG retransmission timer expires or LBT fails,  if there is other available configured grant resource with the same TB size, UE may use the configured grant resource to perform retransmission from the perspective of reducing the transmission latency. Moreover, for multiple LBT bandwidth attempts, since it is not sure that LBT of which LBT bandwidth may succeed, UE may perform transmission in one LBT bandwidth which is different with LBT bandwidth of the initial transmission. Hence it is beneficial to use the different configured grant resource for retransmission when TBS is matched.

Proposal 4: If TBS is matched, UE may perform retransmission using the different configured grant resource.
2.2 IIOT agreements

In IIOT enhancements WI, multiple configured grants have been supported and some agreements have been made in RAN1 and RAN2[1][2][3][4]. In order to avoid the overlapping work, we may review the agreements regarding on multiple configured grants considering the difference between NR and NR-U, and select some available agreements for NR-U.  The below table lists a detailed analysis for these agreements.
	IIOT agreements
	support in NR-U
	comments

	Support joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell if the bit-length for indication which configurations released is no more than 4 bits and DCI size is not impacted by adopting joint release. 
	Yes
	From the perspective of reducing control signaling overhead, joint release in a DCI for more than one configured grant type2 configurations should also be supported for NR-U

	Support separate activation for different configured grant Type 2 configurations for a given BWP of a serving cell.
	Yes
	It is natural to support separate activation for multiple configured grant type2 configurations for NR-U

	For the maximum number of UL CG configurations per BWP of a serving cell: 12
	Yes
	It may be supported for NR-U

	Introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations, i.e., as in Rel-15 LTE.
	Yes
	Since multiple configured grants are supported, in order to identify them, CG index is also needed for NR-U.

	The association between “state” (used in the joint release DCI) and the CG configuration(s) for type-2 CG is configured via RRC message.
	Yes
	If the joint releasing DCI is supported, the association between state and configured grant type2 should be configured for NR-U

	Each CG configuration is always configured independently, as in Rel-15 LTE.
	Yes
	Since separate CG configuration is beneficial to support multiple frequency domain opportunities for configured grant, it should be supported for NR-U

	Support simultaneous Type 1 & 2 CG configurations in a BWP
	Yes
	It should be supported for NR-U

	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.
	No
	In NR, introduction of CG periodicities of any integer-multiple of one slot is mainly used to match TSC traffic periodicity. While for NR-U, TSC traffic in R16 is not supported, so multiple periodicity configurations of one slot is not supported

	R2 assumes that HARQ offset parameter is explicitly configured by the network for each CG/SPS configuration
	No
	Since the dependency of HARQ process information to the timing has been removed, HARQ offset is also not needed for NR-U

	Introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations
	Yes
	Since the confirmation of single configured grant configuration will affect the efficiency of uplink configured grant activation/release, the confirmation of multiple configured grant configurations should be supported for NR-U

	A single LCH can be map to multiple CG configurations.

A single LCH can be map to multiple CG configurations.
	No
	This LCP restriction is used to mitigate the misalignment between the TSN periodicity and the CG periodicity. While TSC traffic is not supported for NR-U in R16, the mapping restriction should not be supported


Table 1 the agreements analysis for IIOT enhancements
Based on the above analysis, we propose to apply these agreements marked as support for NR-U in order o avoid the overlapping work.
Proposal 5: The agreements above marked as supported in IIOT enhancements should be used for NR-U.
3   Conclusion

In this contribution, we discussed random access procedure for multiple Msg1 transmission opportunities and made the following observations/proposals.

Proposal 1: A configured grant configuration should be confined within a LBT bandwidth.
Proposal 2: When there are multiple configured grants with the same TBS size in the different LBT bandwidths,  multiple LBTs may be performed in these LBT bandwidths for one TB.
Proposal 3: When there are multiple LBT bandwidths of LBT success, only one transmission is performed. The UE selects which LBT bandwidth based on UE implementation.
Proposal 4: If TBS is matched, UE may perform retransmission using the different configured grant resource.
Proposal 5: The agreements above marked as supported in IIOT enhancements should be used for NR-U.
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