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1 Introduction
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]In RAN2#109bis-e [1], RAN2 has agreed that “The UE behavior for type-2 configured grant activation/deactivation ( agreed for IIoT - including joint de-activation- to) is extended for NR-U UEs.” In this contribution, we would like to provide some further considerations on the multiple CG supporting for NR-U UEs. 
2 [bookmark: OLE_LINK4][bookmark: OLE_LINK3][bookmark: OLE_LINK147][bookmark: OLE_LINK154][bookmark: OLE_LINK155][bookmark: OLE_LINK103][bookmark: OLE_LINK160][bookmark: OLE_LINK2][bookmark: OLE_LINK146][bookmark: OLE_LINK102][bookmark: OLE_LINK159][bookmark: OLE_LINK1]Discussion
[bookmark: OLE_LINK45][bookmark: OLE_LINK5][bookmark: OLE_LINK46]In IIoT, a multiple entry configured grant confirmation MAC CE has been defined to confirm the activation/deactivation of multiple type-2 configured grants jointly. Since it has been agreed that “the UE behavior for type-2 configured grant activation/deactivation ( agreed for IIoT - including joint de-activation- to) is extended for NR-U UEs”, that multiple entry configured grant confirmation MAC CE should be considered for joint type-2 configured grant activation/deactivation in NR-U at first. 



Figure-1: Multiple Entry Configured Grant Confirmation MAC CE
The detailed MAC CE specified in IIoT is shown in Fig.1. It has a fixed size and consists of four octets containing a 32-bit bitmap of CG configurations identified by a unique CG ID per MAC entity, which is defined by ConfiguredGrantConfigIndexMAC in CG configuration IE. The CGi field is set to 0 to indicate that PDCCH indicating activation or deactivation of type 2 configured uplink grant with ConfiguredGrantConfigIndexMAC i has not been received. As in legacy, the multiple entry configured grant confirmation MAC CE is generated if 1) the MAC entity has UL resources allocated for new transmission; 2) there is at least one triggered but not cancelled confirmation. If configuredGrantConfigList-r16 is configured in the MAC entity, the multiple entry configured grant confirmation MAC CE is always used. 
Since NR-U could also support 4 BWPs at most, we could also support 12 active CG configurations for a given BWP in a NR-U serving cell, and the multiple entry configured confirmation MAC CE discussed in IIOT could be reused in NR-U directly, and configuredGrantConfigList-r16 should also be configured in the MAC when multiple configured grants exist.
Since there’s only 32 bits in the multiple entry configured confirmation MAC CE, it should also be specified that only Maximum 32 type-2 CG configurations per MAC entity could be defined in NR-U, as same as in IIoT. 
Observation 1: The multiple entry configured confirmation MAC CE discussed in IIOT could be reused in NR-U. And maximum 32 type-2 CG configurations per MAC entity could be defined in NR-U, as same as in IIoT. 
Note: The above will not result in any changes to the specification. 
In IIoT, some mapping restrictions could be configured for each logical channel by RRC for LCP procedure. For example, allowedCG-List could be configured to set the allowed configured grant(s) for data transmission at a logical channel. 
However, in NR-U, an auto-retransmission mechanism has been designed and a UE would retransmit a MAC PDU automatically in the configured resource, if it does not receive any acknowledgement for it (or it does not receive any dynamic grant). In 3GPP RAN2 109e, the following related agreements have been reached.
[bookmark: _Hlk34234420]Agreements: 
1. As already agreed, UE prioritizes retransmission over new transmission. No further optimizations dealing with the transmission of confirmation MAC CE will be considered.  
2. For configured uplink grants configured with cg-RetransmissionTimer, same HARQ process ID(s) can be configured for different CG(s)
3. 	When UE performs auto-retransmission on a different CG configuration with the same TBS, it will not consider the LCP restriction.

Hence, there’s no strict mapping relation between logical channel and configured grant in NR-U, and LCP should not have any restriction in this respect for operation within the shared spectrum channel access. 
When a given logical channel is mapped to both licensed and unlicensed spectrum (e.g. under CA scenario), allowedCG-List could have already been configured for configured grants in the licensed cell. In this case, the configured allowedCG-List should be ignored in case of UL configured grant on share spectrum. 
Therefore, it is proposed to add some clarification in TS 38.321 as follows.
“5.4.3.1.2	Selection of logical channels
The MAC entity shall, when a new transmission is performed:
1>	select the logical channels for each UL grant that satisfy all the following conditions:
2>	the set of allowed Subcarrier Spacing index values in allowedSCS-List, if configured, includes the Subcarrier Spacing index associated to the UL grant; and
2>	maxPUSCH-Duration, if configured, is larger than or equal to the PUSCH transmission duration associated to the UL grant; and
2>	configuredGrantType1Allowed, if configured, is set to true in case the UL grant is a Configured Grant Type 1; and
2>	allowedServingCells, if configured, includes the Cell information associated to the UL grant. Does not apply to logical channels associated with a DRB configured with PDCP duplication within the same MAC entity (i.e. CA duplication) for which PDCP duplication is deactivated; and
2>	allowedCG-List, if configured, includes the configured grant index associated to the UL grant that is not on shared spectrum; and
2>	allowedPHY-PriorityIndex, if configured, includes the priority index (as specified in clause 9 of TS 38.213 [6]) associated to the dynamic UL grant.
NOTE 1:	The Subcarrier Spacing index, PUSCH transmission duration, Cell information, and priority index are included in Uplink transmission information received from lower layers for the corresponding scheduled uplink transmission.
     NOTE 2: UE shall ignore allowedCG-List for operation with shared spectrum channel access.”
In addition, some clarification in TS 38.331 could be added as follows.
	LogicalChannelConfig field descriptions

	allowedCG-List
This restriction applies only when the UL grant is a configured grant. If present, UL MAC SDUs from this logical channel can only be mapped to the indicated configured grant configuration. If the size of the sequence is zero, then UL MAC SDUs from this logical channel cannot be mapped to any configured grant configurations. If the field is not present, UL MAC SDUs from this logical channel can be mapped to any configured grant configurations. Corresponds to "allowedCG-List" as specified in TS 38.321 [3]. When the UL configured grant is on shared spectrum, the UE shall ignore this field. 



Proposal 1: It should be clarified that the allowedCG-List is not applicable to configured grant on shared spectrum (see the TP above for MAC and RRC). 
3 Conclusion
In this contribution, some further considerations on the multiple CG supporting for NR-U UEs are provided and we have the following observations and proposals:  
Observation 1: The multiple entry configured confirmation MAC CE discussed in IIOT could be reused in NR-U. And maximum 32 type-2 CG configurations per MAC entity could be defined in NR-U, as same as in IIoT. 
Proposal 1: It should be clarified that the allowedCG-List is not applicable to configured grant on shared spectrum (see the TP above for MAC and RRC)
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