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1	Introduction
RAN2 discussed configured grants in NR-U in RAN2#106, and also had e-mail discussion for the remaining issues after the meeting. However, we think some other aspects on the configured grants can be discussed separately.
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2.1	MAC PDU overwritten issue on the configured grants
In the email discussion [106#51], the rapporteur pointed out the following issue:
	2.3	MAC PDU overwritten issue
RAN2 has made following agreements:
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. 

With the agreement, the CG timer is not started/restarted even if uplink transmission is not performed due to LBT failure. Then, the TB not transmitted due to LBT failure may be replaced by a newly generated TB.

There are different views on how to avoid the PDU overwritten issue:
· Option 1: The UE does not generate a new TB if there is a pending TB for the HARQ process due to LBT failure (R2-1906757).
· Option 2: The UE transmits the pending TB using same or different HARQ process if the size of pending TB matches the CG resource (R2-1906725).
· Option 3: Introduce HARQ_FEEDBACK. The state variable is set to NACK by default and can only be updated based on DFI. As long as HARQ_FEEDBACK = NACK, new transmission on configured grant is not allowed (R2-1907741).
· Option 4: Start the CG timer even if the LBT fails, which reverts the previous RAN2 agreement (R2-1906247).
Question 7: Which option do you prefer among Options 1 ~ 4?



As indicated our opinion to the email discussion, we think the Option 2 seems reasonable approach but probably we do not have to restrict the resource to the CG resource, but also to the dynamic resource. That is, if the size of the dynamic grant is greater than or equal to the pending TB, it would be beneficial to send it over the dynamic TB if it becomes available, instead of waiting for the next CG resource.
Proposal 1:	For the MAC PDU overwritten issue, UE transmits the pending TB using same or different HARQ process if the size of pending TB matches (any) uplink grant (i.e. dynamic or configured grant, whichever comes first).
2.2	How to capture the agreements to the specification
For the completion of the WI, RAN2 should now start discussing how to capture the agreements to the specifications.
Considering all the discussion for NR-U, RAN2 should discuss how to model the interaction between MAC and PHY about the LBT outcomes (e.g. success/failure). We think, to reduce the impact to the specification, it would be good if we can avoid specifying an explicit indication between MAC and PHY in general.
Having the principle in mind, let's check the MAC specification [1] when UE performs the initial uplink transmission:
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…
For each uplink grant, the HARQ entity shall:
…
3>	if a MAC PDU to transmit has been obtained:
4>	deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the identified HARQ process;
4>	instruct the identified HARQ process to trigger a new transmission;
4>	if the uplink grant is addressed to CS-RNTI; or
4>	if the uplink grant is a configured uplink grant; or
4>	if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured for a configured uplink grant:
5>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed.
3>	else:
4>	flush the HARQ buffer of the identified HARQ process.



We can interpret the yellow-highlighted text above that the transmission is not performed if LBT failure occurs. If RAN2 agrees to go with option 2 in subclause 2.1 above, it would be useful to have a pending buffer for the retransmission to any other HARQ process. Then the text can be updated as follows (with track changes):
	5.4	UL-SCH data transfer
5.4.2.1	HARQ Entity
…
For each uplink grant, the HARQ entity shall:
…
3>	if a MAC PDU to transmit has been obtained:
4>	deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the identified HARQ process;
4>	instruct the identified HARQ process to trigger a new transmission;
4>	if the uplink grant is addressed to CS-RNTI; or
4>	if the uplink grant is a configured uplink grant; or
4>	if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured for a configured uplink grant:
5>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed.
5>	if the transmission is not performed (e.g. due to LBT failure):
6>	store the MAC PDU to the pending MAC PDU buffer.
3>	else:
4>	flush the HARQ buffer of the identified HARQ process.



Once the packet is stored, UE should prioritize the stored packet for the transmission over other new transmission. For the obtaining of the packet, we have the following text in the MAC specification.
	5.4	UL-SCH data transfer
5.4.2.1	HARQ Entity
…
For each uplink grant, the HARQ entity shall:
1>	identify the HARQ process associated with this grant, and for each identified HARQ process:
2>	if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
2>	if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or
2>	if the uplink grant was received in a Random Access Response; or
2>	if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery; or
2>	if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial transmission according to clause 6.1.2.3 of TS 38.214 [7], and if no MAC PDU has been obtained for this bundle:
3>	if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response; or:
3>	if there is a MAC PDU in the Msg3 buffer and the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery:
4>	obtain the MAC PDU to transmit from the Msg3 buffer.
4>	if the uplink grant size does not match with size of the obtained MAC PDU; and
4>	if the Random Access procedure was successfully completed upon receiving the uplink grant:
5>	indicate to the Multiplexing and assembly entity to include MAC subPDU(s) carrying MAC SDU from the obtained MAC PDU in the subsequent uplink transmission;
5>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity.
3>	else:
4>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;



From the procedure, it checks whether the Msg3 buffer is occupied, and otherwise, it obtains the packet from the Multiplexing and assembly entity. Hence, between two conditions, we could check whether the pending buffer is empty or not e.g. as follows (with track changes):
	5.4	UL-SCH data transfer
5.4.2.1	HARQ Entity
…
For each uplink grant, the HARQ entity shall:
1>	identify the HARQ process associated with this grant, and for each identified HARQ process:
2>	if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
2>	if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or
2>	if the uplink grant was received in a Random Access Response; or
2>	if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery; or
2>	if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial transmission according to clause 6.1.2.3 of TS 38.214 [7], and if no MAC PDU has been obtained for this bundle:
3>	if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response; or:
3>	if there is a MAC PDU in the Msg3 buffer and the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery:
4>	obtain the MAC PDU to transmit from the Msg3 buffer.
4>	if the uplink grant size does not match with size of the obtained MAC PDU; and
4>	if the Random Access procedure was successfully completed upon receiving the uplink grant:
5>	indicate to the Multiplexing and assembly entity to include MAC subPDU(s) carrying MAC SDU from the obtained MAC PDU in the subsequent uplink transmission;
5>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity.
3>	else if there is a pending MAC PDU in the pending MAC PDU buffer; and
3>	if the uplink grant size is greater than or equal to the size of the obtained MAC PDU:
4>	obtain the MAC PDU from the pending MAC PDU buffer;
4> flush the pending MAC PDU buffer.
3>	else:
4>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;



Here, the assumption is (any type of) uplink grant (as in proposal 1) can be utilized if the size of the grant is greater than or equal to that of TB. Otherwise, the grant would be used for the new transmission, not the pending one.
If RAN2 does not agree the Proposal 1 above, and decide to go with Option 2 as it is, then we can add additional condition to restrict to the configured grants (e.g. by adding 3>	if the uplink grant is a configured uplink grant; to the above conditions).
Proposal 2: The WI rapporteur takes the proposed TPs above into account when the running CR is drafted.
3	Conclusion
Proposal 1:	For the MAC PDU overwritten issue, UE transmits the pending TB using same or different HARQ process if the size of pending TB matches (any) uplink grant (i.e. dynamic or configured grant, whichever comes first).
Proposal 2: The WI rapporteur takes the proposed TPs above into account when the running CR is drafted.
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