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1. Introduction 
In this contribution, we present our views on the remaining L2 issues to support the IIoT traffic including the enhancements for LCH restrictions, configuredGrantTimer and MAC CE confimration for multiple CGs. 
2. Discussion
2.1. LCH restrictions
In Rel.15 NR, RRC configures following parameters for each logic channel to control the mapping between a logical channel and the given UL grant in MAC layer [1]: 
-	allowedSCS-List which sets the allowed Subcarrier Spacing(s) for transmission;
-	maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;
-	configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for transmission;
-	allowedServingCells which sets the allowed cell(s) for transmission.
Above parameters of SCS, PUSCH duration are mainly motivated from the latency perspective. In PHY layer, new MCS table with lower coding rate and repetitions are introduced to ensure the reliability. However, above LCG restriction mechanism defined in Rel.15 is not sufficient and/or accurate to extend to the case where a UE supporting multiple TSN traffic and each TSN stream has different requirement in terms of reliability and latency. For example, the PUSCH duration assigned by the UL grant may not for low latency but restricted by the available resource in time-domain; For configured grant Type 2, it can achieve the same purpose as configured grant Type 1, similar parameter as configuredGrantType2Allowed should also be defined. 
To enhance the LCH prioritization procedure, the pros and cons for three options are well summarized in contribution [2].    
· Option 1: Adding new parameters for restriction, e.g. maxMCS, repetitions number, periodicity, usage of MCS-C-RNTI
· Option 2: Introducing restrictive mapping between LCHs and CG configurations, i.e. only indicated LCHs can use a certain CG.
· Option 3: Introducing non-restrictive mapping between LCHs CG configurations, i.e. indicated LCHs have absolute priority to use CG, but the remaining grant space can be used by other LCHs
For option 1, we share the same views that it is complex to or to define the association between each physical parameter or the combination thereof and a specific QoS. For option 2 and 3, full flexibility is provided on adjustments of grant parameters for a certain LCH or group of LCHs. The complexity is similar for option 2 and 3 from our point view. While option 3 can improve the resource usage efficiency, hence option 3 is slightly preferred. 
Above option 2 and option 3 work well for configured grant. However, they cannot be applied to dynamic grant PUSCH. Option 1 can work for dynamic grant, but as discussed, it is difficult to define the mapping of the physical layer parameters to a specific QoS. Instead, it would be simpler to let gNB to assign the priority of the traffic by introducing explicit indication in the UL grant. This way is also beneficial and easy to handle the collision between the dynamic PUSCH and configured grant PUSCH since the priority for DG PUSCH and CG PUSCH both are assigned/configured by gNB.       
Proposal 1: Enhance logic channel restrictions by introducing non-restrictive mapping between LCHs CG configurations.
· Support mapping a LCH to multiple CG configurations.
· Support mapping multiple LCHs to the same CG configuration.

2.2. Configured grant timer 
In Rel.15 NR, following is specified: 
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If the MAC entity has a C-RNTI, a Temporary C-RNTI, or CS-RNTI, the MAC entity shall for each PDCCH occasion and for each Serving Cell belonging to a TAG that has a running timeAlignmentTimer and for each grant received for this PDCCH occasion:
1>	if an uplink grant for this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI or Temporary C-RNTI; or
1>	if an uplink grant has been received in a Random Access Response:
2>	if the uplink grant is for MAC entity's C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the MAC entity's CS-RNTI or a configured uplink grant:
3>	consider the NDI to have been toggled for the corresponding HARQ process regardless of the value of the NDI.
2>	if the uplink grant is for MAC entity's C-RNTI, and the identified HARQ process is configured for a configured uplink grant:
3>	start or restart the configuredGrantTimer for the correponding HARQ process, if configured.
2>	deliver the uplink grant and the associated HARQ information to the HARQ entity.
[… …]
For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:
1>	if the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response for this Serving Cell:
2>	set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2>	if the configuredGrantTimer for the corresponding HARQ process is not running:
3>	consider the NDI bit for the corresponding HARQ process to have been toggled;
3>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.


 
It can be seen from above that in Rel.15, HARQ processes are shared between the dynamic grant and configured grant. Configured grant timer is defined to prevent the configured grant from using the HARQ process which is occupied by the dynamic grant. If the configured grant timer is running for a HARQ process, the HARQ process will be locked and it cannot be used for new data transmission with configured grant; While even if the configured grant timer is running for the HARQ process, the HARQ process can still be assigned to dynamic grant, in which case the configured grant timer is restarted. 
In Rel.16, multiple configured grant configurations for a given BWP is supported. HARQ ID offset is also agreed to be introduced to avoid the HARQ process collision among multiple configured grant configurations. In such case, the configured grant timer for the HARQ process(es) belonging to one configuration with higher priority will not lock/reserve the HARQ process(es) belonging to another configuration with lower priority. Regarding the HARQ processes between dynamic grant and multiple configured grants, it is beneficial to support HARQ process sharing. Otherwise the number of HARQ process available for dynamic PUSCH is quite limited, the scheduling flexibility and the peak data rate will be largely reduced. 
Proposal 2: support HARQ process sharing between dynamic grant and multiple configured grant(s). 
In Rel.16, multiple configured grant configurations are expected to be used to support different TSC streams with different requirements. it is not always true that the the priority of dynamic grant is higher than that of configured grant. When HARQ processes are shared between the dynamic grant and configured grant, the HARQ processes for configured grant with higher priority should not been locked by dynamic grant. Therefore, modifications on above configured grant timer starts or restarts for the HARQ process(es) used by dynamic grant are necessary. Possible solution is the configured grant timer starts or restarts for the HARQ process(es)configured for a configured uplink grant with low priority.
Proposal 3: enhancement for maintaining configuredGrantTimer is necessary to avoid the HARQ process for the configured grant with high priority is locked by dynamic grant. 
2.3. CG activation/deactivation confirmation 
In Rel.15, a Configured Grant Confirmation MAC CE with a fixed size of zero bits is defined to acknowledge the reception of activation/release DCI for configured grant Type 2 configuration. In case of CA that multiple configured grant configurations can be supported on different cells, the Rel.15 confirmation MAC CE still works without ambiguity on which configuration on which cell the conformation MAC CE acknowledges for. Since each cell only supports only one configuration and by gNB implementation, the identification is still manageable. However, for Rel.16, multiple configured grant configurations are supported for a given BWP of a serving cell, Rel.15 mechanism and by gNB implementation is not sufficient. It is necessary to enhance the confirmation MAC CE taking followings into consideration: 
· The confirmation MAC CE should inform gNB which configuration(s) on which BWP of which serving cell the MAC CE acknowledges for. 
· Reduce the confirmation delay for the case that multiple configurations are used for reducing the TSN traffic initial transmission delay.
· Reduce the overhead.
Based on contributions, generally two options can be considered:
Option 1: Re-use legacy confirmation MAC CE with the restriction that the transmission is only allowed on the activated/deactivated resource.
Option 2: Enhance legacy confirmation MAC CE, including the information of which configuration of which BWP of which serving cell is activated/deactivated. 
For option 1, it can be viewed as that the information on which configuration is activated/deactivated is implicitly conveyed by the resource on which the MAC CE transmits. When a configuration is going to be activated, it seems workable that the confirmation MAC CE is transmitted on activated resource of the configuration. However, when a configuration is going to be released, it seems not reasonable and resource efficient that only the confirmation MAC CE (without data) is still transmitted on the ‘released’ resource, and it is not clear whether it has impacts on the design of the release DCI which including the MCS, DMRS, TPC command information. Furthermore, option 1 results in large MAC CE overhead and long confirmation delay.  
For option 2, the information on which configuration, which BWP and which serving cell is explicitly indicated by the MAC CE. Therefore, the new conformation MAC CE needs to include above information. Compared with option 1, option 2 has smaller overhead and reduce the acknowledgement delay, it has no restrictions on which carrier, which resource the confirmation MAC CE can be sent on, achieving the most flexibility. In addition, it is noted that RAN1 was already agreed to 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 [6]. Therefore, the confirmation MAC CE should also be designed such that the it can confirm one, two or more configured grant Type 2 configurations for a given BWP of a serving cell. One example is given in Fig.2 given the maximum number of the configured grant configurations is 12. 
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Fig. 2 Rel.16 Configured Grant Confirmation MAC CE
Proposal 4: for Rel.16 multiple configured grant configuration, support a Configured Grant Confirmation MAC CE acknowledge the activation/release of one or more than one configured grant configurations.  
Proposal 4a: the Configured Grant Confirmation MAC CE should include the information on which Configured Grant configuration(s) on which BWP of which serving cell it acknowledges for. 

3. Summary and proposal
In summary, we present our views on the remaining L2 issues to support the IIoT traffic including the enhancements for LCH restrictions, configuredGrantTimer and MAC CE confimration for multiple CGs. Based on the discussion, followings were proposed:
Proposal 1: Enhance logic channel restrictions by introducing non-restrictive mapping between LCHs CG configurations.
· Support mapping a LCH to multiple CG configurations.
· Support mapping multiple LCHs to the same CG configuration.
Proposal 2: support HARQ process sharing between dynamic grant and multiple configured grant(s). 
Proposal 3: enhancement for maintaining configuredGrantTimer is necessary to avoid the HARQ process for the configured grant with high priority is locked by dynamic grant. 
Proposal 4: for Rel.16 multiple configured grant configuration, support a Configured Grant Confirmation MAC CE acknowledge the activation/release of one or more than one configured grant configurations.  
Proposal 4a: the Configured Grant Confirmation MAC CE should include the information on which Configured Grant configuration(s) on which BWP of which serving cell it acknowledges for. 
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