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1. Introduction

In the last RAN2 meeting, there is an FFS left for IIoT as follows [1]:
5
FFS When a CG-PUSCH transmission is cancelled by a DG-PUSCH without UL-SCH (i.e. MAC PDU is not delivered to PHY) in Rel-17, de-prioritization relies on existing Rel-16 LCH-based Prioritization. The CG is not considered as a de-prioritized uplink grant. (no specification change).  Check issue described for UCI only case

In this paper, we will discuss this FFS issue and provide our views. 
2. Discussion
In NR Rel-16, the prioritization between a CG-PUSCH and a DG-PUSCH is not defined by RAN1. Thus, in MAC prioritization procedure, for overlapping CG and DG, if a TB is generated for one grant and has been delivered to the physical layer, the other grant will be considered as a deprioritized one. The deprioritized uplink grant is not further handled by MAC layer and no TB is generated.
Furthermore, in Rel-17, RAN1 has enabled prioritization between a CG-PUSCH and a DG-PUSCH with different physical layer priorities. The detailed function is controlled by the following parameters configured in PhysicalCellGroupConfig IE in the latest RRC spec [2]:
	prioLowDG-HighCG

Enable PHY prioritization for the case where low-priority dynamic grant-PUSCH collides with high-priority configured grant-PUSCH on a BWP of a serving cell (see TS 38.213 [13], clause 9), when the UE has generated transport blocks for both DG-PUSCH and CG-PUSCH as described in TS 38.321 [3].

	prioHighDG-LowCG

Enable PHY prioritization for the case where high-priority dynamic grant PUSCH collides with low-priority configured grant PUSCH on a BWP of a serving cell (see TS 38.213 [13], clause 9), when the UE has generated transport blocks for both DG-PUSCH and CG-PUSCH as described in TS 38.321 [3].


According to the field description, the function works only when the UE has generated TBs for both grants. In such case, the MAC entity is aware of the existence of both grants. For a LP-CG with TB is deprioritized by a HP-DG with TB in physical layer, the MAC entity will consider the CG as a deprioritized grant according to the current MAC specification. Then autonomous transmission can be further triggered.
However, for a CG-PUSCH overlapped with a DG-PUSCH without UL-SCH, e.g. an A-CSI only PUSCH, RAN1 has not actually discussed this issue in Rel-17. Hence the UE’s behaviour is undefined in RAN1 for such case. We should not discuss the potential impacts of an undefined RAN1’s case on RAN2.
Observation 1: The UE’s behaviour for a CG-PUSCH overlapping with a DG-PUSCH without UL-SCH is undefined in RAN1.

Proposal 1: The impacts of a CG-PUSCH transmission overlapping with a DG-PUSCH without UL-SCH on RAN2 is not discussed in RAN2.

Nevertheless, in RAN1, they have defined another case where a CG-PUSCH can be cancelled or partially cancelled due to a subset of symbols of the CG-PUSCH have been replaced to receive CSI-RS or PDSCH. The corresponding description in TS 38.213 [3] is quoted as follows:
	For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 

-
If the UE does not indicate the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in the set of symbols if the first symbol in the set occurs within [image: image2.png]


 relative to a last symbol of a CORESET where the UE detects the DCI format; otherwise, the UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], determined from clauses 9, 9.2.5 and 9.2.6 or clause 6.1 of [6, TS 38.214], or the PRACH transmission in the set of symbols.
-
If the UE indicates the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in symbols from the set of symbols that occur within [image: image4.png]


 relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], determined from clauses 9, 9.2.5 and 9.2.6 or clause 6.1 of [6, TS 38.214], or the PRACH transmission in remaining symbols from the set of symbols.  


In such case, the CG-PUSCH shall be considered as a de-prioritized uplink grant, in order to avoid possible packet loss via later autonomous transmission.
Proposal 2: If a subset of symbols of a CG-PUSCH has been replaced to receive downlink transmission, the CG shall be considered as a deprioritized uplink grant.
Besides, another issue also needs to be considered is the impact of measurement gap. Since in MAC layer, the MAC entity will generate a TB for a prioritized CG-PUSCH. But if the CG occasion encounters a measurement gap, the TB cannot be transmitted finally. In such case, we think such CG-PUSCH shall be considered as a deprioritized uplink grant too.

Proposal 3: If a TB is generated for a CG, but it is not transmitted due to collision with a measurement gap, the CG shall be considered as a deprioritized uplink grant.

In the Annex section, we provide a Text Proposal to reflect the above proposal 2 and proposal 3.
3. Conclusion

In this contribution, we have discussed several cases where a TB is generated for a CG-PUSCH, but it is not successfully transmitted. We made the following observation and proposals:
Observation 1: The UE’s behaviour for a CG-PUSCH overlapping with a DG-PUSCH without UL-SCH is undefined in RAN1.

Proposal 1: The impacts of a CG-PUSCH transmission overlapping with a DG-PUSCH without UL-SCH on RAN2 is not discussed in RAN2.

Proposal 2: If a subset of symbols of a CG-PUSCH has been replaced to receive downlink transmission, the CG shall be considered as a deprioritized uplink grant.
Proposal 3: If a TB is generated for a CG, but it is not transmitted due to collision with a measurement gap, the CG shall be considered as a deprioritized uplink grant.
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5.4
UL-SCH data transfer

5.4.1
UL Grant reception

Uplink grant is either received dynamically on the PDCCH, in a Random Access Response, configured semi-persistently by RRC or determined to be associated with the PUSCH resource of MSGA as specified in clause 5.1.2a. The MAC entity shall have an uplink grant to transmit on the UL-SCH. To perform the requested transmissions, the MAC layer receives HARQ information from lower layers. An uplink grant addressed to CS-RNTI with NDI = 0 is considered as a configured uplink grant. An uplink grant addressed to CS-RNTI with NDI = 1 is considered as a dynamic uplink grant.

If the MAC entity has a C-RNTI, a Temporary C-RNTI, or CS-RNTI, the MAC entity shall for each PDCCH occasion and for each Serving Cell belonging to a TAG that has a running timeAlignmentTimer or a running cg-SDT-TimeAlignmentTimer and for each grant received for this PDCCH occasion:

1>
if an uplink grant for this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI or Temporary C-RNTI; or

1>
if an uplink grant has been received in a Random Access Response:

2>
if the uplink grant is for MAC entity's C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the MAC entity's CS-RNTI or a configured uplink grant:

3>
consider the NDI to have been toggled for the corresponding HARQ process regardless of the value of the NDI.

2>
if the uplink grant is for MAC entity's C-RNTI, and the identified HARQ process is configured for a configured uplink grant:

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

3>
stop the cg-RetransmissionTimer for the corresponding HARQ process, if running.

2>
stop the cg-SDT-RetransmissionTimer, if running.

2>
deliver the uplink grant and the associated HARQ information to the HARQ entity.

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 corresponding HARQ process, if running;

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

3>
if a logical channel associated with a DRB configured with survivalTimeStateSupport is multiplexed in the MAC PDU stored in the HARQ buffer for the corresponding HARQ process:

4>
trigger activation of PDCP duplication for all configured RLC entities of the DRB.

2>
else if the NDI in the received HARQ information is 0:

3>
if PDCCH contents indicate configured grant Type 2 deactivation:

4>
trigger configured uplink grant confirmation.

3>
else if PDCCH contents indicate configured grant Type 2 activation:

4>
trigger configured uplink grant confirmation;

4>
store the uplink grant for this Serving Cell and the associated HARQ information as configured uplink grant;

4>
initialise or re-initialise the configured uplink grant for this Serving Cell to start in the associated PUSCH duration and to recur according to rules in clause 5.8.2;

4>
stop the configuredGrantTimer for the corresponding HARQ process, if running;

4>
stop the cg-RetransmissionTimer for the corresponding HARQ process, if running.

For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:

1>
if the MAC entity is configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received in a Random Access Response or with the PUSCH duration of an uplink grant addressed to Temporary C-RNTI or the PUSCH duration of a MSGA payload for this Serving Cell; or
1>
if the MAC entity is not configured with lch-basedPrioritization, and 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 or the PUSCH duration of a MSGA payload for this Serving Cell:

2>
set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;

2>
if, for the corresponding HARQ process, the configuredGrantTimer is not running and cg-RetransmissionTimer is not configured and cg-SDT-RetransmissionTimer is not configured (i.e. new transmission):

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

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, then for the corresponding HARQ process:

3>
if the configuredGrantTimer is not running, and the HARQ process is not pending (i.e. new transmission):

4>
consider the NDI bit to have been toggled;

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

3>
else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant (i.e. retransmission on configured grant):

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

2>
else if the cg-SDT-RetransmissionTimer is configured and not running for the corresponding HARQ process;

3>
if the configured uplink grant is for the initial transmission for the CG-SDT with CCCH message (i.e., initial new transmission); or

3>
if the configuredGrantTimer is not running or not configured, and PDCCH addressed to the MAC entity's C-RNTI has been received after the initial transmission of the CG-SDT with CCCH message (i.e., subsequent new transmission):
4>
consider the NDI bit to have been toggled;

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

3>
else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant for initial transmission of CG-SDT with CCCH message or for its retransmission; and

3>
if PDCCH addressed to the MAC entity's C-RNTI has not been received (i.e., retransmission for initial CG-SDT transmission):

4>
consider the NDI bit to have not been toggled;

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

For configured uplink grants neither configured with harq-ProcID-Offset2 nor with cg-RetransmissionTimer, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:


HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes
For configured uplink grants with harq-ProcID-Offset2, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:

HARQ Process ID = [floor(CURRENT_symbol / periodicity)] modulo nrofHARQ-Processes + harq-ProcID-Offset2

where CURRENT_symbol = (SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slot number in the frame × numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSlotsPerFrame and numberOfSymbolsPerSlot refer to the number of consecutive slots per frame and the number of consecutive symbols per slot, respectively as specified in TS 38.211 [8].

For configured uplink grants configured with cg-RetransmissionTimer, the UE implementation selects an HARQ Process ID among the HARQ process IDs available for the configured grant configuration. If the MAC entity is configured with intraCG-Prioritization, for HARQ Process ID selection, the UE shall prioritize the HARQ Process ID with the highest priority, where the priority of HARQ process is determined by the highest priority among priorities of the logical channels that are multiplexed (i.e. the MAC PDU to transmit is already stored in the HARQ buffer) or have data available that can be multiplexed (i.e. the MAC PDU to transmit is not stored in the HARQ buffer) in the MAC PDU, according to the mapping restrictions as described in clause 5.4.3.1.2. If the MAC entity is configured with intraCG-Prioritization, for HARQ Process ID selection among initial transmission and retransmission with equal priority, the UE shall prioritize retransmissions before initial transmissions. The priority of a HARQ Process for which no data for logical channels is multiplexed or can be multiplexed in the MAC PDU is lower than the priority of a HARQ Process for which data for any logical channels is multiplexed or can be multiplexed in the MAC PDU. If the MAC entity is not configured with intraCG-Prioritization, for HARQ Process ID selection, the UE shall prioritize retransmissions before initial transmissions. The UE shall toggle the NDI in the CG-UCI for new transmissions and not toggle the NDI in the CG-UCI in retransmissions.

NOTE 1:
CURRENT_symbol refers to the symbol index of the first transmission occasion of a bundle of configured uplink grant.

NOTE 2:
A HARQ process is configured for a configured uplink grant where neither harq-ProcID-Offset nor harq-ProcID-Offset2 is configured, if the configured uplink grant is activated and the associated HARQ process ID is less than nrofHARQ-Processes. A HARQ process is configured for a configured uplink grant where harq-ProcID-Offset2 is configured, if the configured uplink grant is activated and the associated HARQ process ID is greater than or equal to harq-ProcID-Offset2 and less than sum of harq-ProcID-Offset2 and nrofHARQ-Processes for the configured grant configuration.

NOTE 3:
If the MAC entity receives a grant in a Random Access Response (i.e. MAC RAR or fallbackRAR), or addressed to Temporary C-RNTI or determines a grant as specified in clause 5.1.2a for MSGA payload and if the MAC entity also receives an overlapping grant for its C-RNTI or CS-RNTI, requiring concurrent transmissions on the SpCell, the MAC entity may choose to continue with either the grant for its RA-RNTI/Temporary C-RNTI/MSGB-RNTI/the MSGA payload transmission or the grant for its C-RNTI or CS-RNTI.

NOTE 4:
In case of unaligned SFN across carriers in a cell group, the SFN of the concerned Serving Cell is used to calculate the HARQ Process ID used for configured uplink grants.
NOTE 5:
If cg-RetransmissionTimer is not configured, a HARQ process is not shared between different configured grant configurations in the same BWP.
For the MAC entity configured with lch-basedPrioritization, priority of an uplink grant is determined by the highest priority among priorities of the logical channels that are multiplexed (i.e. the MAC PDU to transmit is already stored in the HARQ buffer) or have data available that can be multiplexed (i.e. the MAC PDU to transmit is not stored in the HARQ buffer) in the MAC PDU, according to the mapping restrictions as described in clause 5.4.3.1.2. The priority of an uplink grant for which no data for logical channels is multiplexed or can be multiplexed in the MAC PDU is lower than either the priority of an uplink grant for which data for any logical channels is multiplexed or can be multiplexed in the MAC PDU or the priority of the logical channel triggering an SR.

For the MAC entity configured with lch-basedPrioritization, if the corresponding PUSCH transmission of a configured uplink grant is cancelled by CI-RNTI as specified in clause 11.2A of TS 38.213 [6] or cancelled by a high PHY-priority PUCCH transmission as specified in clause 9 of TS 38.213 [6] or cancelled due to the occurrence of a measurement gap, or if part of the PUSCH transmission is cancelled due to a reception of a downlink transmission as specified in clause 11.1 of TS 38.213 [6], this configured uplink grant is considered as a de-prioritized uplink grant. If this de-prioritized uplink grant is configured with autonomousTx, the configuredGrantTimer for the corresponding HARQ process of this de-prioritized uplink grant shall be stopped if it is running. If this de-prioritized uplink grant is configured with autonomousTx, the cg-RetransmissionTimer for the corresponding HARQ process of this de-prioritized uplink grant shall be stopped if it is running.
When the MAC entity is configured with lch-basedPrioritization, for each uplink grant delivered to the HARQ entity and whose associated PUSCH can be transmitted by lower layers, the MAC entity shall:

1>
if this uplink grant is received in a Random Access Response (i.e. in a MAC RAR or fallback RAR), or addressed to Temporary C-RNTI, or is determined as specified in clause 5.1.2a for the transmission of the MSGA payload:
2>
consider this uplink grant as a prioritized uplink grant.

1>
else if this uplink grant is addressed to CS-RNTI with NDI = 1 or C-RNTI:

2>
if there is no overlapping PUSCH duration of a configured uplink grant which was not already de-prioritized, in the same BWP, whose priority is higher than the priority of the uplink grant; and

2>
if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized and the simultaneous transmission of the SR and the uplink grant is not allowed by configuration of simultaneousPUCCH-PUSCH or simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup, and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:

3>
consider this uplink grant as a prioritized uplink grant;

3>
consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);

3>
consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s);

3>
if the de-prioritized uplink grant(s) is a configured uplink grant configured with autonomousTx whose PUSCH has already started:
4>
stop the configuredGrantTimer for the corresponding HARQ process of the de-prioritized uplink grant(s);

4>
stop the cg-RetransmissionTimer for the corresponding HARQ process of the de-prioritized uplink grant(s).
1>
else if this uplink grant is a configured uplink grant:

2>
if there is no overlapping PUSCH duration of another configured uplink grant which was not already de-prioritized, in the same BWP, whose priority is higher than the priority of the uplink grant; and

2>
if there is no overlapping PUSCH duration of an uplink grant addressed to CS-RNTI with NDI = 1 or C-RNTI which was not already de-prioritized, in the same BWP, whose priority is higher than or equal to the priority of the uplink grant; and

2>
if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized and the simultaneous transmission of the SR and the uplink grant is not allowed by configuration of simultaneousPUCCH-PUSCH or simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup, and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:

3>
consider this uplink grant as a prioritized uplink grant;

3>
consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);

3>
if the de-prioritized uplink grant(s) is a configured uplink grant configured with autonomousTx whose PUSCH has already started:
4>
stop the configuredGrantTimer for the corresponding HARQ process of the de-prioritized uplink grant(s);
4>
stop the cg-RetransmissionTimer for the corresponding HARQ process of the de-prioritized uplink grant(s).
3>
consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s).

NOTE 6:
If the MAC entity is configured with lch-basedPrioritization and if there is overlapping PUSCH duration of at least two configured uplink grants whose priorities are equal, the prioritized uplink grant is determined by UE implementation.
NOTE 7:
If the MAC entity is not configured with lch-basedPrioritization and if there is overlapping PUSCH duration of at least two configured uplink grants, it is up to UE implementation to choose one of the configured uplink grants.

NOTE 8:
If the MAC entity is configured with lch-basedPrioritization, the MAC entity does not take UCI multiplexing according to the procedure specified in TS 38.213 [6] into account when determining whether the PUSCH duration of an uplink grant overlaps with the PUCCH resource for an SR transmission.
END OF CHANGE

