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1	Introduction
RAN2#107 made following agreements regarding data-data prioritization:
	same prioritization solution for CG vs CG conflict and CG vs DG conflict
Extend LCP restrictions by allowing restrictive mapping between an LCH and certain CG configurations.
LCP restriction enhancements for DG to take into account reliability is needed, details FFS. 
no need to define UE processing time in MAC
The same UE prioritization behaviour should be applied for resource conflicts between new transmissions or a new transmission and a retransmission.
RAN2 assumes that MAC PDU recovery method in grant prioritization could be reused for PUSCH vs SR conflict.
The case of highest priorities of two conflicting grants are equal is handled according to the following: for CG DG conflict, DG is prioritized, other cases FFS to what extent to specify.


The agreements above which are relevant to discussion in this paper are highlighted above.
This paper is also intended to provide input for summary paper on handling of deprioritized PDUs agreed during RAN2#107.
2	Dynamic grants: handling of PDUs/data of deprioritized grants
This section focuses on handling of data/PDUs of deprioritized dynamic grants.
2.2	After PDU generation
If a dynamic grant is deprioritized and associated PDU was generated, then deprioritized PDU can be recovered using either 
· using a retransmission grant, or
· using RLC retransmission.
Observation 1 (dynamic grant, after PDU generation): if a dynamic grant is deprioritized and associated PDU was generated, then the PDU can be recovered using a retransmission grant or using RLC retransmission.
2.3	Before PDU generation
If a dynamic grant is deprioritized and associated PDU is not generated, then a grant using same NDI value as deprioritized grant is treated as an initial transmission grant.
Observation 2a (dynamic grant, before PDU generation): If a dynamic grant is deprioritized and associated PDU is not generated, then a grant using same NDI value as deprioritized grant is treated as an initial transmission grant.
If a dynamic grant is deprioritized and associated PDU is not generated, then data meant to be sent using the deprioritized grant can be recovered using another grant (using same NDI value as deprioritized grant).
Observation 2b (dynamic grant, before PDU generation): If a dynamic grant is deprioritized and associated PDU is not generated, then data meant to be sent using the deprioritized grant can be recovered using another grant.
3	Configured grants: handling of PDUs/data of deprioritized grants
This section focuses on handling of data/PDUs of deprioritized configured grants.
3.1	After PDU generation
If a configured grant assignment is deprioritized and associated PDU was generated, then deprioritized PDU can be recovered using a retransmission grant or using RLC retransmission.
Observation 3 (configured grant, after PDU generation): if a configured grant assignment is deprioritized and associated PDU was generated, then deprioritized PDU can be recovered using a retransmission grant or using RLC retransmission. 
3.2	Before PDU generation
Based on Rel-15 behaviour indicated by highlighted parts of TS 38.321 excerpt below, if a configured grant assignment is deprioritized and associated PDU is not generated, another grant using same HARQ process identifier as deprioritized configured grant assignment is ignored if associated HARQ buffer is empty.
	5.4.2.1	HARQ Entity
The MAC entity includes a HARQ entity for each Serving Cell with configured uplink (including the case when it is configured with supplementaryUplink), which maintains a number of parallel HARQ processes.
The number of parallel UL HARQ processes per HARQ entity is specified in TS 38.214 [7].
Each HARQ process supports one TB.
Each HARQ process is associated with a HARQ process identifier. For UL transmission with UL grant in RA Response, HARQ process identifier 0 is used.
When the MAC entity is configured with pusch-AggregationFactor > 1, the parameter pusch-AggregationFactor provides the number of transmissions of a TB within a bundle of the dynamic grant. After the initial transmission, pusch-AggregationFactor – 1 HARQ retransmissions follow within a bundle. When the MAC entity is configured with repK > 1, the parameter repK provides the number of transmissions of a TB within a bundle of the configured uplink grant. After the initial transmission, HARQ retransmissions follow within a bundle. For both dynamic grant and configured uplink grant, bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle, HARQ retransmissions are triggered without waiting for feedback from previous transmission according to pusch-AggregationFactor for a dynamic grant and repK for a configured uplink grant, respectively. Each transmission within a bundle is a separate uplink grant after the initial uplink grant within a bundle is delivered to the HARQ entity.
For each transmission within a bundle of the dynamic grant, the sequence of redundancy versions is determined according to clause 6.1.2.1 of TS 38.214 [7]. For each transmission within a bundle of the configured uplink grant, the sequence of redundancy versions is determined according to clause 6.1.2.3 of TS 38.214 [7].
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;
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.
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.
When determining if NDI has been toggled compared to the value in the previous transmission the MAC entity shall ignore NDI received in all uplink grants on PDCCH for its Temporary C-RNTI.



Observation 4a (configured grant, before PDU generation): according to Rel-15 behaviour, if a configured grant assignment is deprioritized and associated PDU is not generated, another grant using same HARQ process identifier as deprioritized configured grant assignment can be ignored if associated HARQ buffer is empty.
Hence, if a configured grant assignment is deprioritized and associated PDU is not generated, then Rel-15 behaviour does not allow use of a retransmission grant for recovery of data meant to be sent using the deprioritized configured grant assignment. Recovery is only possible using an initial transmission grant using C-RNTI or using next configured grant assignment.
Observation 4b (configured grant, before PDU generation): if a configured grant assignment is deprioritized and associated PDU is not generated, then Rel-15 behaviour does not allow use of a retransmission grant for recovery of data meant to be sent using the deprioritized configured grant assignment. Recovery is possible using an initial transmission grant using C-RNTI or using next configured grant assignment.
If a configured grant assignment is deprioritized and associated PDU is not generated, then use of next configured grant assignment is not always feasible since the next assignment may be needed for newly arrived data. This is especially constraining for configured grants used with periodic traffic (e.g., TSN traffic).
Observation 4c (configured grant, before PDU generation): if a configured grant assignment is deprioritized and associated PDU is not generated, then use of next configured grant assignment is not always feasible since the next assignment may be needed for newly arrived data. This is especially constraining for configured grants used with periodic traffic (e.g., TSN traffic).
Observations 4b and 4c indicate that recovery may only be possible using initial transmission grant using C-RNTI for some use cases (e.g., TSN traffic).
Observation 4d (configured grant, before PDU generation): if a configured grant assignment is deprioritized and associated PDU is not generated, data recovery may only be possible using an initial transmission grant using C-RNTI.
In light of observation 3, one aspect associated with use of initial transmission approach in observation 4d is that base station needs to know whether PDU has been generated or not. However, this is not straightforward since RAN2#107 agreed that there is no to define UE processing time in MAC for grant prioritization (see below).
	same prioritization solution for CG vs CG conflict and CG vs DG conflict
Extend LCP restrictions by allowing restrictive mapping between an LCH and certain CG configurations.
LCP restriction enhancements for DG to take into account reliability is needed, details FFS. 
no need to define UE processing time in MAC
The same UE prioritization behaviour should be applied for resource conflicts between new transmissions or a new transmission and a retransmission.
RAN2 assumes that MAC PDU recovery method in grant prioritization could be reused for PUSCH vs SR conflict.
The case of highest priorities of two conflicting grants are equal is handled according to the following: for CG DG conflict, DG is prioritized, other cases FFS to what extent to specify.



Observation 4e (configured grant, before PDU generation): RAN2 agreed that there is no to define UE processing time in MAC.
Without UE processing timelines, base-station cannot accurately determine whether PDU of deprioritized configured grant assignment is generated or not (and accordingly use CS-RNTI retransmission grant or C-RNTI initial transmission). Hence, Rel-16 enhancements are needed to enable use of retransmission grants for data recovery.
Observation 4f (configured grant, before PDU generation): Without UE processing timelines, base-station cannot accurately determine whether PDU of deprioritized configured grant assignment is generated or not (and accordingly use CS-RNTI retransmission grant or C-RNTI initial transmission). Hence, Rel-16 enhancements are needed to enable use of retransmission grants for data recovery.
Following enables use of retransmission grants for data recovery. Note that part a of the proposal ensures that HARQ buffer is emptied if a configured grant instance is deprioritized and no PDU is generated. Part b relies on using the emptiness of HARQ buffer caused by recent de-prioritization to ensure that retransmission grant is essentially treated as a new transmission. 
Proposal 1: To enable use of retransmission grants for data recovery for configured grants:
a. Clear HARQ buffer of HARQ process associated with instance of configured uplink grant when deprioritized if no PDU is generated for the grant and 
b. Treating a retransmission grant for configured uplink grant as if it is a new transmission on detecting an empty HARQ buffer for HARQ process associated with retransmission grant (similar to the behavior for dynamic grants)
Note that part b of proposal 1 is aligned with Rel-15 behaviour for dynamic grants on detecting a grant with empty associated HARQ buffer (please see highlighted part in TS 38.321 at the beginning of this section).
Observation 4g: Part b of proposal 1 is aligned with Rel-15 behaviour for dynamic grants.
To conclude, if a configured grant assignment is deprioritized and associated PDU is not generated, then data meant to be sent using the deprioritized grant can be recovered using a retransmission grant using proposal 1 (or another configured grant assignment).
4	Conclusions
[bookmark: _Hlk6406644]Following is a list of proposals and observations from above discussion.
Observation 1 (dynamic grant, after PDU generation): if a dynamic grant is deprioritized and associated PDU was generated, then the PDU can be recovered using a retransmission grant or using RLC retransmission.

Observation 2a (dynamic grant, before PDU generation): If a dynamic grant is deprioritized and associated PDU is not generated, then a grant using same NDI value as deprioritized grant is treated as an initial transmission grant.
Observation 2b (dynamic grant, before PDU generation): If a dynamic grant is deprioritized and associated PDU is not generated, then data meant to be sent using the deprioritized grant can be recovered using another grant.

Observation 3 (configured grant, after PDU generation): if a configured grant assignment is deprioritized and associated PDU was generated, then deprioritized PDU can be recovered using a retransmission grant or using RLC retransmission. 

Observation 4a (configured grant, before PDU generation): according to Rel-15 behaviour, if a configured grant assignment is deprioritized and associated PDU is not generated, another grant using same HARQ process identifier as deprioritized configured grant assignment can be ignored if associated HARQ buffer is empty.
Observation 4b (configured grant, before PDU generation): if a configured grant assignment is deprioritized and associated PDU is not generated, then Rel-15 behaviour does not allow use of a retransmission grant for recovery of data meant to be sent using the deprioritized configured grant assignment. Recovery is possible using an initial transmission grant using C-RNTI or using next configured grant assignment.
Observation 4c (configured grant, before PDU generation): if a configured grant assignment is deprioritized and associated PDU is not generated, then use of next configured grant assignment is not always feasible since the next assignment may be needed for newly arrived data. This is especially constraining for configured grants used with periodic traffic (e.g., TSN traffic).
Observation 4d (configured grant, before PDU generation): if a configured grant assignment is deprioritized and associated PDU is not generated, data recovery may only be possible using an initial transmission grant using C-RNTI.
Observation 4e (configured grant, before PDU generation): RAN2 agreed that there is no to define UE processing time in MAC.
Observation 4f (configured grant, before PDU generation): Without UE processing timelines, base-station cannot accurately determine whether PDU of deprioritized configured grant assignment is generated or not (and accordingly use CS-RNTI retransmission grant or C-RNTI initial transmission). Hence, Rel-16 enhancements are needed to enable use of retransmission grants for data recovery.
Proposal 1: To enable use of retransmission grants for data recovery for configured grants:
a. Clear HARQ buffer of HARQ process associated with instance of configured uplink grant when deprioritized if no PDU is generated for the grant and 
b. Treating a retransmission grant for configured uplink grant as if it is a new transmission on detecting an empty HARQ buffer for HARQ process associated with retransmission grant (similar to the behavior for dynamic grants)
Observation 4g: Part b of proposal 1 is aligned with Rel-15 behaviour for dynamic grants.




