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1. Introduction
From RAN2#105bis, RAN2 achieved the following agreements on configured grant operation for NR-u:
	R2 assumes that the configured grant timer is not started/restarted when configured grant is not transmitted due to LBT failure. PDU overwrite need to be avoided somehow. 
The configured grant timer is not started/restarted when UL LBT fails on PUSCH transmission for grant received by PDCCH addressed to CS-RNTI scheduling retransmission for configured grant
The configured grant timer is not started/restarted when the UL LBT fails on PUSCH transmission for UL grant received by PDCCH addressed to C-RNTI, which indicates the same HARQ process configured for configured uplink grant
For BSR/PHR transmitted on configured grant, it is up to the implementation of the UE to handle the content of BSR/PHR.
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 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.



From RAN2#107, RAN2 further achieved the following agreements on configured grant operation for NR-u:
	The CG retransmission timer value is configured per configured grant configuration (i.e., ConfiguredGrantConfig) and the CG retransmission timer is maintained per HARQ process.
Autonomous retransmission on CG resource is prohibited for a HARQ process while the CG retransmission timer for the HARQ process is running.
Both CG timer and CG retransmission timer are used at the same time for a HARQ process.
The value of the CG retransmission timer is shorter than the value of the CG timer.
The CG timer is not restarted at autonomous retransmission on CG resource after the CG retransmission timer expiry.
The UE does not stop the CG timer upon NACK feedback reception, and stops the CG timer upon ACK feedback reception. 
On LBT failure at TX on CG, the UE transmits the pending TB using same HARQ process, in a CG resource.
CS-RNTI is used for scheduled retransmission, and C-RNTI is used for new transmission, similar to NR CG. To be confirmed by RAN1.
Collisions DG CG is FFS



In this contribution, some RAN2 aspects related to the following for configured UL grant are discussed 
· Controling the number of CG retransmission
· Dynamic grant and Configured grant coordination
2. Discussion
2.1. Controling the number of CG retransmission
From all the agreements achived on CG and CG retransmission, one thing still missing is imposing a limit on the number of CG retransmission.
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(CGRT) can restart, hence the number CG retransmission. In other words, the UE can only restart the CGretransmission timer everytime there is a CG retransmission, but the configuredGrantTimer should keep running until its expiration. Once the configuredGrantTimer expires, there should be 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.
Observation#1: In order to limit the number of CG retransmission,  configuredGrantTimer can be used by the gNB to control the number of times CGretransmission timer can restart, hence controlling the number of CG retransmission.
In Rel-15 NR, when the configuredGrantTimer expires, the (re)transmission of the HARQ process is assumed ACK. In NR-u, as shown in figure below, in order to control the number of retransmission using the configuredGrantTimer, UE should stop the CG retransmission at the expiry of the  configuredGrantTimer by flushing the HARQ buffer of the corresponding HARQ process and stop the CGretransmission timer (CGRT) if it is still running.
Proposal#1 : When configuredGrantTimer expires, the UE should stop the CGretransmission timer (CGRT) if it is still running and stop the CG retransmission by flushing the HARQ buffer of the corresponding HARQ process.






2.2. Dynamic and Configured Grant coordination
From TR 38.889
	-	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.
…
UE selects the HARQ process ID from an RRC configured set of HARQ IDs for NR-unlicensed configured grant transmission.



From 38.889, the allocation of HARQ process for new transmission on configured UL grant is not based on timing and is left to the UE implementation to assign the HARQ process which may be shared between dynamic 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 dynamic grant using C-RNTI. 
Scenario 2: A dynamic UL grant using CS-RNTI 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 dynamic UL grant using CS-RNTI 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 dynamic UL grant using C-RNTI and the configured UL grant is on the same PUSCH duration. 

For scenario 1, the gNB selects a HARQ-ID for dynamic grant as the one used by UE for configured grant previously. In the last meeting, RAN2 agreed to the following:
· CS-RNTI is used for scheduled retransmission, and C-RNTI is used for new transmission, similar to NR CG. To be confirmed by RAN1.
With the above agreement, based on Rel-15 behaviour, once the UE receives C-RNTI for new transmission for the HARQ process, it will treat it as a retransmission since the HARQ buffer is not empty. But this does not seem to be aligned to the agreement. The reason this could happen for CG in NR-u and not in Rel-15 CG is because the HARQ process is not based on timing (i.e. it is not coordinated with the network). One way to mitigate this is that the UE should ignore the UL grant addressed to PDCCH C-RNTI for the HARQ process regardless of the TBS size when the HARQ process for configured grant has not been ACK.  However, this will mean that the UL grant is wasted even in the case the TBS matches.  Another way to solve this is to use C-RNTI for retransmission instead of CS-RNTI for retransmission. With this, if the UL grant is received via PDCCH C-RNTI with the NDI not toggled and the TBS matches, the UE can still use it for retransmission, otherwise the UE will ignore the UL grant.  However, this will be against the agreement from the last meeting.   

Proposal#2: To solve the collision case in 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 using C-RNTI):
· the UE should ignore the UL grant addressed to PDCCH C-RNTI for the HARQ process regardless of the TBS size when the HARQ process for configured grant has not been ACK

For scenario 2, as in release 15 NR, dynamic 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 retransmit the MAC PDU over the dynamic grant.
[bookmark: _Hlk20760591]
Proposal#3: For scenario 2 (A dynamic UL grant using CS-RNTI 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), as in release 15 NR, dynamic 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 dynamic grant.
For scenario 3, a simple solution is to transmit according to the dynamic UL grant addressed using CS-RNTI even the dynamic UL grant is right after the retransmission of the configured grant. This will have the least specification impact, but at the expense of probably unnecessary transmission wasting UE power and increasing the UL interference. Alternative is to leave it to UE implementation to choose one of them for the retransmission
Proposal#4: For scenario 3 (A dynamic UL grant using CS-RNTI 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): 
· UE should transmit using the dynamic UL grant, even though the UE has retransmitted on the CG.
For Scenario 4, as in release 15 NR, dynamic grant takes priority over the configured grant. 
Proposal#5: For scenario 4 (A dynamic UL grant using C-RNTI and the configured UL grant is on the same PUSCH duration). As in release 15 NR, dynamic grant takes priority over the configured grant. 


3. Conclusion
RAN 2 to discuss and adopt the following proposals:
Observation#1: In order to limit the number of CG retransmission,  configuredGrantTimer can be used by the gNB to control the number of times CGretransmission timer can restart, hence controlling the number of CG retransmission.
Proposal#1 : When configuredGrantTimer expires, the UE should stop the CGretransmission timer (CGRT) if it is still running and stop the CG retransmission by flushing the HARQ buffer of the corresponding HARQ process.
Proposal#2: To solve the collision case in 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 using C-RNTI):
· the UE should ignore the UL grant addressed to PDCCH C-RNTI for the HARQ process regardless of the TBS size when the HARQ process for configured grant has not been ACK
Proposal#3: For scenario 2 (A dynamic UL grant using CS-RNTI 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), as in release 15 NR, dynamic 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 dynamic grant 
Proposal#4: For scenario 3 (A dynamic UL grant using CS-RNTI 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): 
· UE should transmit using the dynamic UL grant, even though the UE has retransmitted on the CG.
[bookmark: _GoBack]Proposal#5: For scenario 4 (A dynamic UL grant using C-RNTI and the configured UL grant is on the same PUSCH duration). As in release 15 NR, dynamic grant takes priority over the configured grant. 
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