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Introduction
In RAN #83, a revised WID on support of NR Industrial Internet of Things (IoT) approved. Regarding intra-UE prioritization/multiplexing, the objectives are indicated as follows:
 (
S
pecify means to handle DL data/data resource conflicts for overlapping PDSCH [RAN1]
Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs [RAN2, RAN1]
Specify enhancements to address conflicts between DG and DG PUSCHs under the assumption that the later dynamic grant should always be prioritized over an earlier dynamic grant [RAN1, RAN2]
A
ddress UL data/control and control/control resource collision, by specifying prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH [RAN1, RAN2].
A
ddress resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic for the cases where MAC determines the prioritization [RAN2]
)In RAN2 #105bis, resource conflicts between dynamic grant and configured grant PUSCH had been discussed, but agreements achieved. 
In this contribution, our views on the topics of resource conflicts between DG and CG, among multiple CGs, and between UL data and control data will be addressed.
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Resource conflicts between DG and CG
 (
3>
if the 
uplink grant is part of a bundle of the configured uplink grant
, and the PUSCH of the uplink grant overlaps with a PUSCH of another uplink grant received on the PDCCH or in a Random Access Response for this Serving Cell:
4>
ignore the uplink grant.
)As has been extensively discussed in the SI phase and last meeting, due to the inherit cyclic data transmission nature of URLLC data in some important application scenarios, CG is more suitable to carry the URLLC data. As a result, the below statement regarding the priority of transmission included in the section 5.4.2.1 in the current specification 38.321 needs to be revised.


In practice, CG could carry periodic VOLTE data packets (lower priority) or URLLC data (higher priority). In the first case, it is reasonable for the DG to win the resource when a collision occurs. Otherwise, if it is URLLC data carried in the CG, URLLC data should win the overlapping resource. So, our understanding is that the grant carrying the data with higher priority should win the resource collision.
Proposal 1: kindly ask RAN2 to agree that the grant carrying data with higher priority should win the resource collision, in the case of resource conflicts between the DG and the CG.
In RAN1 #95 meeting, an agreement that multiple active configured grant configurations for a given BWP of a serving cell should be supported was achieved. Those configured grant is assumed to serve different traffic type to enhance reliability and reduce latency. Although the agreement does not restrict LCHs of different priority to map to different configured grant resource. From UE implement perspective, MAC entity may schedule LCHs of different quality requirement on separate configuration, e.g., the configured grant configuration for the VOLTE data packets (lower priority) and URLLC data (higher priority) may not be same. Once the DG resource is overlapped with VOLTE corresponding CG configuration, the DG wins the collision. For the URLLC case, the CG wins. 
Also, note that the IE priority is signaled by the RRC for each logical channel per MAC entity for controlling the scheduling of uplink data. According to TS 38.321, an increasing priority value indicates a lower priority level. When a TB is built, logical channel selection (data from which logical channel is selected to be carried in the logical channel) is highly related to the priority of each candidate logical channel. So obviously, the lowest value of the ‘priority’ parameter of the logical channels loading data in the TB for the transmission of the grant should be utilized as the key reference information to determine the winner of the resource collision between overlapping grants.
Proposal 2: kindly ask RAN2 to agree that the lowest value of the ‘priority’ parameter of the logical channels loading data in the TB for the transmission on the grant should be utilized as the key reference information to determine the winner of the resource collision between overlapping DG and CG grant.
Resource conflicts between DG and DG
In the last RAN2 meeting, the assumption that the later dynamic grant should always be prioritized over an earlier dynamic grant has been made. This assumption is made based on the fact that the gNB holds the full knowledge of the dynamic grant it has issued to the UE. If the earlier issued dynamic grant is not proper to accommodate the sudden emerged URLLC data, gNB will issue a new proper one for carrying the URLLC data if necessary. However, at the time when the new UL grant is issued, the UE might have not yet built the TB for the earlier received DG. If there is no restriction, the UE might still piggyback the eMBB data on the later received DG, regardless whether or not the URLLC has been carried on the later DG. Even though the URLLC has been fully carried on the DG, we still think eMBB data should be prevented from being loaded on the UL grant issued for the URLLC data, since the UL grant might be arm with reliability enhancement restrictions, such as new MCS table applied. 
Bearing this in mind, in [1], we analyzed the issue in details and propose to RAN2 to consider to apply the MCS related information in LCH selection procedure when scheduling transmission on a new grant.
Proposal 3: kindly ask RAN2 to consider to apply the MCS related information in LCH selection procedure when scheduling transmission on a new grant.
Resource conflicts among multiple CGs
 (
Agreements:
M
ultiple active configured grant configurations for a given BWP of a serving cell should be supported at least for different services/traffic types and/or for enhancing reliability and reducing latency
F
FS details
N
ote: it is understood that the above may be related to RAN2 led work on intra-UE multiplexing
)In RAN2 #104 meeting, a LS from RAN1 was sent to RAN2 informing the agreements regarding multiple configured grant configurations. Specifically, RAN1 agreed the following:

If multiple CGs are applied for enhancing reliability and reducing latency, the CGs are more likely to apply different offsets to deal with the uncertainty of when the data will arrive. In such cases, resource conflicts among multiple CGs are not possible. On the other hand, resource conflict occurs if multiple active CGs are applied for supporting different services/traffic types. In such case, data generated from different services might needs to be carried on overlapping UL grants. Similar to the section 2.1, we believe that the lowest value of the ‘priority’ parameter of the logical channels loading data in the TB for the transmission on the grant should be utilized as the key reference information to determine the winner of the resource collision between overlapping CGs.
Proposal 4: kindly ask RAN2 to agree that the lowest value of the ‘priority’ parameter of the logical channels loading data in the TB for the transmission on the grant should be utilized as the key reference information to determine the winner of the resource collision between overlapping multiple CGs.
Resource conflict between UL data and control data
SR vs UL data
In the current TS 38.321, it is defined that if UL-SCH resource is overlapped with the PUCCH resource, SR should not be triggered, as indicated as follows:

 (
1>
else
,
 
for the SR configuration corresponding to the pending SR:
2>
when
 the MAC entity has 
an SR transmission occasion on the
 valid PUCCH resource for SR configured
;
 and
2>
if 
sr-ProhibitTimer
 is not running
 at the time of the SR transmission occasion; and
2>
if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap; and
2>
if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource
:
3>
if 
SR_COUNTER
 < 
sr-TransMax
:
4>
increment 
SR_COUNTER
 by 1;
4>
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
4>
start the 
sr-ProhibitTimer
.
3>
else:
4>
notify RRC to release PUCCH for all Serving Cells;
4>
notify RRC to release SRS for all Serving Cells;
4>
clear
 any configured downlink assignments and uplink grants;
4>
clear
 any 
PUSCH resources for semi-persistent CSI reporting
;
4>
initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs.
)
Currently, SR PUCCH resource could be configured per LCH or a group of LCHs. In practice, if a SR for higher priority data overlaps an UL-SCH resource for lower priority data, SR might need to be given higher priority and allowed for transmission, since the URLLC data triggering SR is highly likely to request for a shorter transmission latency of the SR than the ongoing UL-SCH resource. Furthermore, even if the BSR MAC CE for the URLLC data could be piggyback on the UL-SCH resource where eMBB data is transmitted on, the reliability of the URLLC data might be not acceptable, and the duration of the UL-SCH transmission is longer than the tolerance of the URLLC data. As a result, when the priority of the LCH triggering a SR is higher than the priority of the any data transmitted on the collided UL-SCH resource, the SR wins the conflicts. Otherwise, still the UL-SCH wins the conflicts.

Proposal 5: kindly ask RAN2 to agree that when the priority of the LCH triggering a SR is higher than the priority of the any LCH whose data is transmitted on the collided UL-SCH resource, the SR wins the conflicts. Otherwise, still the UL-SCH wins the conflicts.
MAC CE vs UL data
According to the TS 38.321, the prioritization order of the MAC CEs and UL data is indicated as follows:
 (
Logical channels shall be prioritised in accordance with the following order (highest priority listed first):
-
C-RNTI MAC CE or data from UL-CCCH;
-
Configured Grant Confirmation MAC CE;
-
MAC CE for BSR, with exception of BSR included for padding;
-
Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;
-
data from any Logical Channel, except data from UL-CCCH;
-
MAC CE for Recommended bit rate query;
-
MAC CE for BSR included for padding.
)It could be found that the priorities of all MAC CEs except the one for Recommended bit rate query and the one for BSR included for padding are higher than data from any logical channel. With such implementation, URLLC data might needs to be segmented to different TBs, if one received UL grant resource cannot accommodate all the URLLC data plus the MAC CEs with priorities higher than the data. This might bring longer transmission latency for URLLC data, since the UE needs to request another dedicated UL grant resource for the URLLC data. 
Adjusting the priority list and extending LCP restriction to MAC CE are two possible methods to solve the issue. Adjusting the priority list is a solution from UE perspective. By modifying the order of MAC entity multiplexing, the URLLC data can be transmitted without delay. On the other hand, extending LCP restriction to MAC CE is the solution from network point view. When UL resource is allocated, network refuses or degrades the transmission of MAC CE in this chance. Both the two solutions ignore the important of MAC CE which indicates the UE status. 
In IIoT scenario, more than one copies of URLLC data is transmitted which fold increase the buffer size. Actually, it is not necessary to transmit all copies when the channel condition works well. Details has been discussed in another document [2]. As a result, we kindly propose RAN2 to analysis the issue considering the duplication transmission case.
Proposal 6: kindly ask RAN2 to consider the duplication transmission case when analysis the collision between MAC CE and data.
HARQ-ACK vs UL data
If the HARQ-NACK for a PDSCH URLLC data overlaps with eMBB PUSCH data, HARQ-NACK of URLLC data could be piggyback on the eMBB PUSCH transmission resource. However, if the duration of the eMBB UL-SCH transmission is too long or not reliable enough, URLLC DL data retransmission may be deferred, which causes problem to the system, especially if the data is critical to the stability of the system. On the other hand, it seems that there is no problem if HARQ-ACK is deferred, since the data has already been successfully delivered. It is ok for the RAN to receive the ACK after a relatively longer period. What it needs to do is only deleting the data stored in the retransmission buffer.
Similar with above sections, HARQ-NACK priority could be defined by the corresponding PDSCH data. If the corresponding PDSCH data contains URLLC data and the priority is higher than the overlapping PUSCH data, then the HARQ-NACK rather than the UL data is transmitted. 
Observation 1: in the scenario of HARQ colliding with UL data, only the case of transmission of HARQ-NACK have specification impacts. 
Proposal 7: kindly ask RAN2 to agree that If the corresponding PDSCH data contains URLLC data and its priority is higher than the overlapping PUSCH data, then the HARQ-NACK rather than the UL data is transmitted.
Conclusion
Based on the discussion above, we made the following observations and proposals:
Proposal 1: kindly ask RAN2 to agree that the grant carrying data with higher priority should win the resource collision, in the case of resource conflicts between the DG and the CG.
Proposal 2: kindly ask RAN2 to agree that the lowest value of the ‘priority’ parameter of the logical channels loading data in the TB for the transmission on the grant should be utilized as the key reference information to determine the winner of the resource collision between overlapping DG and CG grant.
Proposal 3: kindly ask RAN2 to consider to apply the MCS related information in LCH selection procedure when scheduling transmission on a new grant.
Proposal 4: kindly ask RAN2 to agree that the lowest value of the ‘priority’ parameter of the logical channels loading data in the TB for the transmission on the grant should be utilized as the key reference information to determine the winner of the resource collision between overlapping multipleCGs.
Proposal 5: kindly ask RAN2 to agree that when the priority of the LCH triggering a SR is higher than the priority of the any LCH whose data is transmitted on the collided UL-SCH resource, the SR wins the conflicts. Otherwise, still the UL-SCH wins the conflicts.
Proposal 6: kindly ask RAN2 to consider the duplication transmission case when analysis the collision between MAC CE and data.
Observation 1: in the scenario of HARQ colliding with UL data, only the case of transmission of HARQ-NACK have specification impacts. 
Proposal 7: kindly ask RAN2 to agree that If the corresponding PDSCH data contains URLLC data and its priority is higher than the overlapping PUSCH data, then the HARQ-NACK rather than the UL data is transmitted.
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