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1.
Introduction
In the RAN2#107bis meeting, candidate solutions for handling of deprioritized data were discussed. Regarding the solutions based on NW-requested retransmission, the following agreements was made [1]
· We don’t do the solution where the UE indicate explicitly to the network that there is data for a deprioritized PDU
Then, regarding the solutions of UE autonomous (re)transmission, the following consensus were made due to some concerns on the complexity of approach.
· There is support to have “UE autonomous retransmission in a CG resource”. Allow checking of complexity to next meeting.

In our understanding, there are significant support for UE autonomous (re)transmission solutions of deprioritized data. However, it is still not clear how to implement the solution in context of deprioritized data for IIOT. In this contribution, we intend to provide our analysis on stage-3 conclusion on the solution.
2. Discussion
In order to understand the UE behaviour of UE autonomous (re)transmission solutions of deprioritized data, we first revisit the discussions of NR-U. As the baseline of NR-U operation, we provide further considerations of how to implement the solution of deprioritized data in context of intra-UE prioritization.
2.1
UE autonomous retransmission for NR-U
As summarized in [2], regarding the CG operation for NR-U, 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 if uplink transmission is not performed due to LBT failure. Then, the TB not transmitted due to LBT failure may be overridden by a newly generated TB. In order to address the MAC PDU overwritten issue, the following stage-2 conclusion was achieved, 
· On LBT failure at TX on CG, the UE transmits the pending TB using same HARQ process, in a CG resource.

In the NR-U running MAC CR (v4) [3], the rapporteur has planned to implement the condition of “LBT failure at TX on CG” as following for a HARQ process of a configured grant,

· the associated configuredGrantTimer (CGT) is running (i.e. new tx is prohibited) once a configured uplink grant is delivered to the HARQ entity, and
· the associated cg-RetransmissionTimer (CGRT) is not running/started (i.e. retransmission is allowed) due to LBT failure.
As shown in the following TP, the MAC entity shall enter 2> branch and consider the consecutive configured uplink grant for retransmission (i.e. NDI not toggled) and therefore the pending TB can be retransmitted on the CG resource.
	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 (i.e. new transmission):

3>
consider the NDI bit for the corresponding HARQ process to have been toggled;

3>
start the configuredGrantTimer for the corresponding HARQ process;
3>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

2>
else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running (i.e.retransmission on configured grant):
3>
if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configureduplink grant: 

4>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.


In addition, the above 3> branch also implements the agreements “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”. However, it is allowed to dynamically schedule retransmission with CS-RNTI for a transmission on CG as follows,
	1>
else if an uplink grant for this PDCCH occasion has been received for this Serving Cell on the PDCCH for the MAC entity's CS-RNTI:
2>
if the NDI in the received HARQ information is 1:

3>
consider the NDI for the corresponding HARQ process not to have been toggled;

3>
start or restart the configuredGrantTimer for the corresponding HARQ process, if configured;

3>
stop the cg-RetransmissionTimer for the correponding HARQ process, if running.
 3>
 deliver the uplink grant and the associated HARQ information to the HARQ entity.


Observation 1: In NR-U, once LBT failure at TX for CG, the MAC entity retransmits the pending TB in the following CG resource using the same HARQ process within the period of CGT, while the retransmission of the pending TB using dynamic grants is also allowed. 
2.2
UE autonomous (re)transmission for IIOT
For the deprioritized MAC PDU in IIoT, our understanding is that the majority understanding is that, once the MAC PDU is generated but dropped due to high priority data prioritization, the approach of UE autonomous (re)transmission aims to transmit the pending TB using the same HARQ process in a CG resource. 
Then, regarding the HARQ procedure, we think that two alternatives can be considered in terms of UE autonomous retransmission and UE autonomous new transmission following the discussions for NR-U. 
2.2.1
Alternative 1: UE autonomous retransmission for IIOT

In order to support the UE autonomous retransmission for deprioritized data as well as NR-U, the following principle of retransmission of CG has to be captured. 
	Retransmissions are done by: repetition of configured uplink grants, or receiving uplink grants addressed to CS-RNTI, or retransmission on configured uplink grants of deprioritized MAC PDU.


Regarding the HARQ procedure, similar to NR-U operation, the CGT has to be started once the CG is delivered to HARQ entity in order to prohibit the UE from triggering new transmission on the CG. Then, as long as the CGT is running, the MAC entity shall retransmit the pending TB on the CG resource, which hence gives the transmission opportunities to the pending TB within the period of the CGT. 
Another change is to implement the condition of “deprioritized MAC PDU is generated but dropped” for the corresponding HARQ process where the UE autonomous retransmission is enabled. The TP of HARQ procedure is provided in annex for reference (i.e. Solution 1).
Observation 2: In case the UE autonomous transmission for deprioritized MAC PDU is seen as a retransmission, the MAC entity shall retransmit the pending TB in the following CG resource using the same HARQ process within the period of CGT, which is consistent with NR-U operation. 
2.2.2
Alternative 2: UE autonomous new transmission for IIOT

This alternative intends to align with the R15 CG operation where the CG is not allowed for retransmission. In this case, if the deprioritized MAC PDU is dropped, the CGT will not be started and hence the CG of the associated HARQ process will be delivered to the HARQ entity for new transmission. 
However, due to condition of “deprioritized MAC PDU is generated but dropped” of the HARQ process, in order to transmit the pending TB, the HARQ entity will obtain the pending TB which will be delivered to the HARQ entity for a new transmission instead of a new TB from the Multiplexing and assembly entity for the next CG resource. However, in case there is available new data for transmission for the corresponding HARQ process, whether the UE shall prioritize new data or the pending TB needs further discussion. 
Observation 3: In case the UE autonomous transmission for deprioritized MAC PDU is seen as new transmission, the HARQ entity shall obtain the MAC PDU from the HARQ buffer with the same HARQ process instead of Multiplex and assembly entity. 

Compared between alternative 1 and 2, we understand that both alternatives are able to achieve the goal of UE autonomous transmission of deprioritized data while the retransmission of the pending TB can be also enabled by dynamically grant. Therefore, regardless of alternative 1 and 2, the solution is complementary to the previous assumption of NW scheduled retransmission with the benefit of reducing unnecessary retransmissions from the NW point. Alternative 1 is consistent with NR-U operation where the similar text can be reused for IIOT. However the basic principle of CG retransmission has to be changed due to the introduction of this functionality. On the contrary, alternative 2 is cleaner given that it does not change the start condition of CGT while not breaking the legacy principle of CG retransmission for licensed operation. Therefore, we prefer to go with alternative 2. 
Proposal 1: For the deprioritized MAC PDU stored in the HARQ buffer, the UE is allowed to transmit the MAC PDU using the next available CG resource associated with the same HARQ process.

Proposal 2: The transmission of the deprioritized MAC PDU is seen as a new transmission, and the retransmission is same as legacy, i.e. by dynamic scheduling using CS-RNTI. 
The remaining stage-3 issue to be addressed is how to capture the condition of “deprioritized MAC PDU is generated but dropped”. We think the simplest solution is to introduce an indication of “deprioritized MAC PDU is dropped” from L1, which is signal like LBT failure indication for each attempt. By obtaining the indication, the MAC entity shall consider the HARQ process is “locked” for new transmission in presence of the deprioritized MAC PDU in the corresponding HARQ buffer.  

Observation 4: The MAC entity needs to be aware of the situation of “deprioritized MAC PDU is generated but dropped” to perform UE autonomous (re)transmission.

Proposal 3: Introduce an indication like “TB dropped” from L1 to MAC, which can be used to trigger UE autonomous transmission by the MAC entity. 

3. Conclusion
In this contribution, we provide our analysis on details of UE autonomous transmission for intra-UE prioritization, and have the following proposals as the way forward.
Observation 1: In NR-U, once LBT failure at TX for CG, the MAC entity retransmits the pending TB in the following CG resource using the same HARQ process within the period of CGT, while the retransmission of the pending TB using dynamic grants is also allowed.
Observation 2: In case the UE autonomous transmission for deprioritized MAC PDU is seen as a retransmission, the MAC entity shall retransmit the pending TB in the following CG resource using the same HARQ process within the period of CGT, which is consistent with NR-U operation. 
Observation 3: In case the UE autonomous transmission for deprioritized MAC PDU is seen as new transmission, the HARQ entity shall obtain the MAC PDU from the HARQ buffer with the same HARQ process instead of Multiplex and assembly entity. 

Observation 4: The MAC entity needs to be aware of the situation of “deprioritized MAC PDU is generated but dropped” to perform UE autonomous (re)transmission.

Proposal 1: For the deprioritized MAC PDU stored in the HARQ buffer, the UE is allowed to transmit the MAC PDU using the next available CG resource associated with the same HARQ process.

Proposal 2: The transmission of the deprioritized MAC PDU is seen as a new transmission, and the retransmission is same as legacy, i.e. by dynamic scheduling using CS-RNTI.
Proposal 3: Introduce an indication like “TB dropped” from L1 to MAC, which can be used to trigger UE autonomous transmission by the MAC entity. 
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Annex TP

Solution 1: UE autonomous transmission of deprioritized MAC PDU seen as retransmission
	5.4.1
UL Grant reception
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>
start the configuredGrantTimer for the corresponding HARQ process;
3>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

2>
else if an indication of “TB dropped” has been received from L1 for the corresponding HARQ process:
3>
if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant: 

4>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
5.4.2.1
HARQ Entity

2>
else (i.e. retransmission):

3>
if the uplink grant received on PDCCH was addressed to CS-RNTI and if the HARQ buffer of the identified process is empty; or

3>
if the uplink grant is part of a bundle and if no MAC PDU has been obtained for this bundle; or

3>
if the uplink grant is part of a bundle of the configured uplink grant, and the PUSCH duration of the uplink grant overlaps with a PUSCH duration of another uplink grant received on the PDCCH or in a Random Access Response for this Serving Cell:

4>
ignore the uplink grant.

3>
else:

4>
deliver the uplink grant and the HARQ information (redundancy version) of the TB to the identified HARQ process;

4>
instruct the identified HARQ process to trigger a retransmission;
4>
if the uplink grant is addressed to CS-RNTI; 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.

4>
if the uplink grant is a configured uplink grant:

5>
start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed.


Solution 2: UE autonomous transmission for deprioritized MAC PDU seen as new transmission
	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 an indication of “TB dropped” has been received from L1 for the identified HARQ process:
4>
obtain the MAC PDU to transmit from the same HARQ buffer;
3>
else:

4>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;

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.


