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1. Introduction

Currently UL grant overridden is handled by MAC layer. When there are multiple available UL grants overlapping with each other, TS 38.321 specifies which UL grant is used. TS 38.214 also specifies some time line constraint to enable such feature. In this contribution we discuss some issue related to UL grant overridden and some potential updates to TS 38.214.

2. Discussion 
TS 38.321 [1] specifies the following:
“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>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.”


“For each uplink grant, the HARQ entity shall:
                  <…>
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.”
For the case of a configured grant PUSCH without corresponding DCI overlapping with dynamic grant PUSCH or RAR grant PUSCH, the configured grant would not be delivered to HARQ entity and as a result the UE does not process the PUSCH based on the configured grant. The UE would instead processes based on the dynamic grant or RAR grant. In other words, a dynamic grant or an RAR grant would override a configured grant if their associated PUSCHs overlap. Similarly, when PUSCH of a bundle of configured grant overlapping with dynamic grant PUSCH or RAR grant PUSCH, uplink grant of the bundle of configured grant is ignored and as a result the UE does not process the PUSCH based on the bundle of configured grant. That is to say, a dynamic grant or an RAR grant would override a bundle of configured grant if their associated PUSCHs overlap.
Observation 1: Based on TS 38.321, dynamic grant or RAR grant overrides (a bundle of) configured grant if their associated PUSCHs overlap.

On the other hand, TS 38.214 [2] specifies the following:

“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.”

Based on the description in TS 38.214, the UE assumes a dynamic grant that overlaps a configured grant shall be received sufficiently early. Looking at the descriptions in TS 38.321 and TS 38.214 together, dynamic grant overriding a configured grant occurs only if the dynamic grant is received sufficiently early. However, such processing time line is currently only defined for overlapping between configured grant and dynamic grant. There is no such description for overlapping between RAR grant and configured grant. That could be interpreted as there is no constraint for RAR grant overriding configured grant and UE shall handle RAR grant overriding configured grant irrespective of their timing relationship, which seems to be unreasonable in view of UE implementation. Therefore, RAN1 needs to considered whether to adopt a processing time line constraint for RAR grant overriding configured grant or consider to remove such feature altogether. The latter option would then require specification change in TS 38.321.
Observation 2: Processing timeline constraint is only defined for dynamic grant overriding configured grant, and is not defined for RAR grant overriding configured grant in current TS 38.214.
Observation 3: If there is no processing timeline constraint for RAR grant overriding configured grant, UE needs to handle such overriding irrespective of the timing relationship between RAR grant and beginning of configured grant PUSCH.

Proposal 1: RAN1 defines a processing timeline constraint for RAR grant overriding configured grant in TS 38.214.

A text proposal is given in the following as an example. A CR could be prepared accordingly if consensus could be reached.

A UE is not expected to be scheduled by a PDSCH conveying RAR ending in symbol [image: image16.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: image18.png]


 on the same serving cell if the end of symbol [image: image20.png]


 is not at least 
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, where 
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 symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured, 
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 symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] and, for determining the minimum time, the UE considers that 
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 correspond to the smaller of the SCS configurations for the PDSCH and the PUSCH. For 
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 [6, TS 38.214].

Proposal 2: RAN1 adopts the corresponding text proposal for Sec. 6.1 of TS 38.214. 
3. Conclusion

In this contribution, we discuss issues related to UL grant overridden and have the following observation/proposals:

Observation 1: Based on TS 38.321, dynamic grant or RAR grant overrides (a bundle of) configured grant if their associated PUSCHs overlap.

Observation 2: Processing time line constraint is only defined for dynamic grant overriding configured grant, and is not defined for RAR grant overriding configured grant in current TS 38.214.

Observation 3: If there is no processing timeline constraint for RAR grant overriding configured grant, UE needs to handle such overriding irrespective of the timing relationship between RAR grant and beginning of configured grant PUSCH.

Proposal 1: RAN1 defines a processing timeline constraint for RAR grant overriding configured grant in TS 38.214.

Proposal 2: RAN1 adopts the corresponding text proposal for Sec. 6.1 of TS 38.214. 
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