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Discussion and Decision
1. Introduction

From RAN2#105bis, RAN2 achieved the following agreements on configured UL grant for NR-u:

	Retransmissions of a TB using configured grant resources, when initial transmission or a retransmission of the TB was previously done using dynamically scheduled resources, is not allowed.
A table for mapping between 5QI and CAPC, similar to Table 5.7.1-1 in 3GPP TS 36.300, shall be specified

All MAC CEs, except padding BSR MAC CE, uses the highest priority CAPC, that is the lowest number CAPC, FFS for recommended rate for Voice MAC CE

It is FFS if for CG, when several MAC SDUs are multiplexed, CAPC is selected according to the configuration for the LCH with lowest priority CAPC (for DRB).
A new timer is introduced for auto retransmission (i.e. timer expiry = HARQ NACK) on configured grant for the case of the TB previous being transmitted on a configured grant “CG retransmission timer”.

the new timer is started when the TB is actually transmitted on the configured grant and stopped upon reception of HARQ feedback (DFI) or dynamic grant for the HARQ process. 

the legacy configured grant timer and behaviour is kept for preventing the configured grant overriding the TB scheduled by dynamic grant, i.e. it is (re)started upon reception of the PDCCH as well as transmission on the PUSCH of dynamic grant.


In this contribution, some RAN2 aspects related to the following for configured UL grant are discussed in the subsequent sections:
· Channel Access Priority Class
· Relationship between configure grant timer and CG retransmission timer
· Scheduled grant and Configured grant coordination
2. Discussion
2.1. CAPC selection for UL transmission using Configured Grant
In the last RAN2 meeting, there is a FFS on the selection for CAPC for UL transmission using configured Grant:

It is FFS if for CG, when several MAC SDUs are multiplexed, CAPC is selected according to the configuration for the LCH with lowest priority CAPC (for DRB).
Even though all companies in the email discussion thinks it is fine to follow FeLAA, during online discussion, couple of companies raised some concerns on using the lowest priority CAPC for configured grant if the MAC SDU with high priority CAPC is multiplexed with low priority CAPC (particularly for SRB and MAC CE) . From the UE perspective, the ideal case is to select the highest CAPC according to configuration of the LCH from the multiplexed MAC SDUs and MAC CE, this is specially true when a MAC CE or SRB  is multiplexed into a MAC-PDU. Unfortunately, this ideal case is not a fair coexistence practice for WiFi system nearby. 
One way to solve the above issue is to modify the logical channel prioritisation procedure, e.g. to ensure that highest priority CAPC MAC SDUs and MAC CEs are not multiplexed with other CAPC prority MAC SDUs and MAC CE.  This would mean that the logical channel prioritisation procedure will have to take into account of CAPC of logical channels and thus incur complexity on the procedure. Furthermore, for UL transmission on dynamic grant, it is most likely that eLAA principle will be followed since the CAPC for a dynamic UL grant is signalled by the network (i.e. CAPC is not considered by the LCP procedure).  Hence it is proposed that :

Proposal 1: CAPC of logical channel does not impact logical channel prioritisation procedure for new UL transmission using configured and dynamic UL grant.

During FeLAA development, RAN2 decided to let the UE picks the channel access priority based on the lowest channel access priority class (i.e. highest signalled value) used in the MAC PDU. This is in line with how eNB assign CAPC on uplink grant. 

From TS 36.300:

For uplink, the eNB selects the Channel Access Priority Class by taking into account the lowest priority QCI in a Logical Channel Group

 and from RAN1 agreement during the SI phase and is included in Section 7.2.1.3.1 of SI TR as follow: 

Note 1: If the COT includes multiple signals/channels with different channel access categories / priority classes, the highest channel access priority class value and highest channel access category among the channel access priority classes and channel access categories corresponding to the multiple signals/channels applies.
Proposal 2: For CG, when several MAC SDUs and MAC CE are multiplexed, CAPC is selected according to the CAPC configuration for the LCH (for DRB and SRB) and MAC CE with lowest priority CAPC.
2.2. Relationship between configuredGrantTimer and CGretransmissionTimer
In release15 NR, the configuredGrantTimer starts or restarts whenever a transmission is using configured grant or a transmission is using scheduled grant which is identified for a HARQ process configured for configured grant. Therefore, while the timer is running, it prevents overwriting each other’s data. In NR-U, it is assumed that the HARQ process between the dynamic grant and configured grant will be shared and hence it is agreed in RAN2#105bis:

the legacy configured grant timer and behaviour is kept for preventing the configured grant overriding the TB scheduled by dynamic grant, i.e. it is (re)started upon reception of the PDCCH as well as transmission on the PUSCH of dynamic grant.
Likewise, the legacy configuredGrantTimer should also starts whenever a transmission is using the configured grant as the above agreement implied. Hence, regardless of whether UL LBT fails, the configuredGrantTimer needs to start when the new transmission is using configured grant. This ensures that the HARQ buffer of the HARQ process is not overwritten by dynamic grant corresponding to the HARQ process and another transmission using Rel-15  configured grant.
Proposal 3: The configuredGrantTimer needs to start when the new transmission is using configured grant, regardless of whether UL LBT fails on the transmission
In order to limit the number of CG retransmission, gNB should configured a value for the configuredGrantTimer for used by configured grant to control the number of  times CGretransmission timer can restart, hence the number CG retransmission. In other words, the UE should restart the CGretransmissionTimer everytime there is a CG retransmission, but the configuredGrantTimer should keep running until its expiration. Once the configuredGrantTimer expires, no more CG retransmission for this HARQ process. This will prevent RLC triggering a retransmission while the HARQ process for the same RLC packet is still ongoing. Otherwise, this will create a RLC reordering problem because the two HARQ process trying to send the same set of RLC PDUs.
Proposal 4: In order to limit the number of CG retransmission, UE should use the configuredGrantTimer to control the number of times CGretransmission timer can restart, hence the number of CG retransmission.
In Rel-15 NR, the configuredGrantTimer starts when the configured grant resource is used by Scheduled Grant. Since the retransmission for scheduled grant is based on adaptive HARQ retransmission while the retransmission of the configured grant in NR-u is based on the number of CG retransmission, the value of the configuredGrantTimer for NR-u should be different than the one use in legacy Rel-15 NR.

Proposal 5: The value use for configuredGrantTimer for CG in NR-u operation should be different than the one use in legacy Rel-15 NR
2.3. Scheduled and Configured Grant coordination

From TR 38.889
	It is identified to be beneficial to consider UE multiplexing and collision avoidance mechanisms between configured grant transmissions and between configured grant and scheduled grant transmissions. 


From the TR 38.889 text quoted above, there is a concern on collision between scheduled and configured grant. 
The gNB schedule a retranmission via schecduled grant or configured UL grant. Furthermore, the allocation of HARQ process for new transmission on configured UL grant is not based on timing and is left to the UE implementation and the HARQ process ID space is shared between scheduled grant and configured grant.These changes may introduce possible conflict between dynamic grant and configured UL grant for transmission and retransmission. The following illustrates the possible collision scenarios where RAN2 needs to discuss:

Scenario 1: A configured grant used for new transmission of HARQ process #N is not received by the gNB due to collision over shared resources and the gNB subsequently uses the same HARQ process for new transmission via scheduled grant. 
Scenario 2: A scheduled UL grant is allocated by the gNB for the HARQ process that was initially transmitted via configured UL grant just before the UE performs the retransmission of the HARQ process over the configured UL grant . 
Scenario 3: A scheduled UL grant is allocated by the gNB for the HARQ process that was initially transmitted via configured UL grant just after the UE performs the retransmission of the HARQ process over the the configured UL grant. 
Scenario 4: A scheduled UL grant and the configured UL grant is on the same PUSCH duration. 
For scenario 1: According to TR 38.889: “UE selects the HARQ process ID from an RRC configured set of HARQ IDs for NR-unlicensed configured grant transmission.”, there is good chance this scenario happens. That is gNB select a HARQ-ID for scheduled grant as the one used by UE for configured grant. The problem here is TBS mismatch between the Configured Grant and the scheduled UL grant, since UE treats the scheduled grant as NACK for HARQ procees #N, and might find the original MAC PDU can’t fit into the granted scheduled grant resources. One solution is to discard or ignore the scheduled UL grant for HARQ process #N if the TBS is not the same as the original used for configured grant. And continue retransmission on configured grant.
For scenario 2: As in release 15 NR, scheduled UL grant has priority over configured UL grant. For NR-U, RAN2 can follow the same rule. In this case, instead of retransmitting the MAC PDU in configured grant, UE will send the MAC PDU over the scheduled grant.

For scenario 3: A simple solution is to transmit according to the scheduled UL grant even the scheduled UL grant is right after the transmission of the configured grant.
For Scenario 4, when a scheduled UL grant and the configured UL grant is for the same PUSCH duration, scheduled grant takes priority over the configured grant.  
Proposal 6 : RAN2 to discuss the different coexistence scenarios between scheduled grant and configured grant to ensure consistence UE behaviours.
1. Scenario 1: A configured grant used for new transmission of HARQ process #N is not received by the gNB due to collision over shared resources and the gNB subsequently uses the same HARQ process for new transmission via scheduled grant. 
2. Scenario 2: A scheduled UL grant is allocated by the gNB for the HARQ process that was initially transmitted via configured UL grant just before the UE performs the retransmission of the HARQ process over the configured UL grant . 

3. Scenario 3: A scheduled UL grant is allocated by the gNB for the HARQ process that was initially transmitted via configured UL grant just after the UE performs the retransmission of the HARQ process over the the configured UL grant. 

4. Scenario 4: A scheduled UL grant and the configured UL grant is on the same PUSCH duration. 

3. Conclusion

RAN 2 to discuss and adopt the following proposals:

Proposal 1: CAPC of logical channel does not impact logical channel prioritisation procedure for new UL transmission using configured and dynamic UL grant.

Proposal 2: For CG, when several MAC SDUs and MAC CE are multiplexed, CAPC is selected according to the CAPC configuration for the LCH (for DRB and SRB) and MAC CE with lowest priority CAPC.
Proposal 3: The configuredGrantTimer needs to start when the new transmission is using configured grant, regardless of whether UL LBT fails on the transmission

Proposal 4: In order to limit the number of CG retransmission, UE should use the configuredGrantTimer to control the number of times CGretransmission timer can restart, hence the number of CG retransmission.
Proposal 5: The value use for configuredGrantTimer for CG in NR-u operation should be different than the one use in legacy Rel-15 NR
Proposal 6 : RAN2 to discuss the different coexistence scenarios between scheduled grant and configured grant to ensure consistence UE behaviours.

1. Scenario 1: A configured grant used for new transmission of HARQ process #N is not received by the gNB due to collision over shared resources and the gNB subsequently uses the same HARQ process for new transmission via scheduled grant. 
2. Scenario 2: A scheduled UL grant is allocated by the gNB for the HARQ process that was initially transmitted via configured UL grant just before the UE performs the retransmission of the HARQ process over the configured UL grant . 

3. Scenario 3: A scheduled UL grant is allocated by the gNB for the HARQ process that was initially transmitted via configured UL grant just after the UE performs the retransmission of the HARQ process over the the configured UL grant. 

4. Scenario 4: A scheduled UL grant and the configured UL grant is on the same PUSCH duration. 

