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1. Introduction

Currently TS 38.321 specifies a bundle of configured grant could be overridden by a dynamic grant if they overlap each other. There are also some relevant texts in TS 38.214 regarding how the overridden is performed. In this contribution, we discuss a potential conflict between TS 38.321 and TS 38.214.This document is revised from R2-1916044 after some offline discussion.
2. Discussion 
For configured grant overridden, currently a timeline condition is defined in TS 38.214 [1], so that CG overridden is only possible if the scheduling DCI is received sufficiently early, i.e. N2 symbol before start of a CG PUSCH:


“A UE is not expected to be scheduled by a PDCCH ending in symbol [image: image2.png]


 to transmit a PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321], starting in a symbol [image: image4.png]


 on the same serving cell if the end of symbol [image: image6.png]


 is not at least [image: image8.png]


 symbols before the beginning of symbol [image: image10.png]


. The value [image: image12.png]


 in symbols is determined according to the UE processing capability defined in Subclause 6.4, and [image: image14.png]


and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.”
An illustration is given in the following Figure.
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Observation 1: 
Based on TS 38.214, configured grant overridden by a PDCCH is subject to a timeline condition.
 In TS38.321 [2], bundle of CG overridden is allowed as long as the bundle of the CG overlaps with a dynamic PUSCH irrespective of whether timeline condition is fulfilled:
 “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.”
On the other hand, the overridden behavior quoted above in MAC [3] and the condition when overridden take places are generic, so that as long as there is overlap between a bundle of configured grant PUSCH and dynamic PUSCH, overridden is applied irrespective of whether the above timeline restriction is fulfilled or not.

Observation 2: 
Based on current TS 38.321, bundle of configured grant overridden by a PDCCH is conducted as long as bundle of configured grant and dynamic PUSCH overlap irrespective of whether timeline condition is fulfilled or not.
Proposal 1: 
Some text is added in TS 38.321 to clarify bundle of CG overridden is subject to timing restriction by referring corresponding text in TS 38.214.
Proposal 2: 
Adopt the companion CR in R2-1916045 [3].
After discussion with other companies, a relevant issue is identified: whether current TS 38.321 mandates UE to override configured grant with RAR grant when they overlaps each other. From the procedure texts quoted above, it is clear that when they overlaps, the configured grant is ignored or not delivered if it overlap with an RAR PUSCH. However, there are comments regarding whether the following note [1] covers or intends to cover the concerned case:
NOTE 3:
If the MAC entity receives both a grant in a Random Access Response and 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 or the grant for its C-RNTI or CS-RNTI.

It would be important to align the understanding of current MAC specification and there seems to be two alternatives:
Alt 1: UE overrides configured grant with RAR grant when their corresponding PUSCHs would overlap.

Alt 2: It is up to UE implementation when PUSCH corresponding to RAR grant and PUSCH corresponding to configured grant would overlap.

If we go with Alt2, a CR in MAC spec would be needed, an example of text proposal is given in appendix. If we go with Alt1, RAN1 need to discuss a new timeline constraint for RAR grant overriding configured grant, similar as dynamic grant overriding configured grant, as discussed in [4].
Proposal 3: RAN2 confirms which of the followings is intended UE behavior:

Alt 1: UE overrides configured grant with RAR grant when their corresponding PUSCHs would overlap.

Alt 2: It is up to UE implementation when PUSCH corresponding to RAR grant and PUSCH corresponding to configured grant would overlap.
3. Conclusion

In this contribution, we discuss aspects related to CG overridden and have the following observation/proposals:

Observation 1: 
Based on TS 38.214, configured grant overridden by a PDCCH is subject to a timeline condition.
Observation 2: 
Based on current TS 38.321, bundle of configured grant overridden by a PDCCH is conducted as long as bundle of configured grant and dynamic PUSCH overlap irrespective of whether timeline condition is fulfilled or not.
Proposal 1: 
Some text is added in TS 38.321 to clarify bundle of CG overridden is subject to timing restriction by referring corresponding text in TS 38.214.
Proposal 2: 
Adopt the companion CR in R2-1916045 [3].
Proposal 3: RAN2 confirms which of the followings is intended UE behavior:

Alt 1: UE overrides configured grant with RAR grant when their corresponding PUSCHs would overlap.

Alt 2: It is up to UE implementation when PUSCH corresponding to RAR grant and PUSCH corresponding to configured grant would overlap.
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Appendix(TP for Alt2 in proposal 3):
5.4.1
UL Grant reception

Uplink grant is either received dynamically on the PDCCH, in a Random Access Response, or configured semi-persistently by RRC. 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.

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 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 correponding HARQ process, if configured.

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

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;

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

For configured uplink grants, 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
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].

NOTE 1:
CURRENT_symbol refers to the symbol index of the first transmission occasion of a repetition bundle that takes place.

NOTE 2:
A HARQ process is configured for a configured uplink grant if the configured uplink grant is activated and the associated HARQ process ID is less than nrofHARQ-Processes.

NOTE 3:
If the MAC entity receives both a grant in a Random Access Response and an overlapping grant for its C-RNTI, CS-RNTI, or a (bundle of) confured grant, requiring concurrent transmissions on the SpCell, the MAC entity may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or CS-RNTI.

5.4.2
HARQ operation

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 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.
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