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Introduction

For NRIIOT, the current running CR of 38.321 is discussed during email discussion. Everything seems perfect except some neglected things. The intention of this contribution is to share our views on them. 

Discussions
In  release 15, the configured grant timer is introduced for avoiding flushing the corresponding HARQ buffer by configured grant. The description is R-15 is shown as follows:

------------------------------   From 38.321 start ------------------------------------------------------

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.

--------------------------   From 38.321 end ------------------------------------------------------------------------

According to the above specification, it is implicitly specified that the configure grant who is overlapping with the running period of associated configured grant timer won’t be sent to the HARQ entity and UE will not generate a transmission for this UL grant correspondingly.

In NRIIOT, the priority determination procedure shall be performed in the case that more than one UL grant are overlapping with each other, naturally, the configure grant mentioned above shall not be taken into account in the priority determination procedure since UE cannot generate the transmission for this UL grant. Thus we propose that:
Proposal 1: For the conflict case of CG vs CG and CG vs DG,  The configured grant who is overlapping with the running period of the associated configured grant timer shall be excluded from priority determination procedure. 
In addition, in the current Running CR, editor have the following two FFS

Editor’s Note: It is FFS whether an uplink grant addressed to CS-RNTI with NDI=1 (i.e. retransmission of a configured grant) is a configured grant or not. In this version of running CR, it is assumed that an uplink grant addressed to CS-RNTI with NDI=1 is considered as a dynamic grant.

Editor’s Note: It is FFS whether an uplink grant addressed to CS-RNTI with NDI=0 (i.e. (re-)activation of type 2 CG) is a configured grant or not. In this version of running CR, it is not clearly captured.

In our understanding, to determine whether this UL grant is a dynamic grant or configured grant, one important criterion is whether the HARQ process ID indicated by DCI is available for the corresponding UL transmission or not. For example, for dynamic grant, at least the associated HARQ process ID is indicated by DCI not determined by itself, for configured grant, the HARQ process ID shall be deducted by following the equation defined in 38.321. Thus based on this criterion, we can derive the following results:

The uplink addressed to CS-RNTI with NDI=1,  since the HARQ process ID for this UL grant is indicated by DCI as well as the allocation of the resources follow the indication of DCI, it is a typical dynamic grant

The uplink addressed to CS-RNTI with NDI=0,  since the HARQ process ID associated with this UL grant shall be calculated by UE itself, it is obviously a configured grant.

Proposal 2: An uplink grant address to CS-RNTI with NDI=1 is a dynamic grant while an uplink address to CS-RNTI with NDI=1 is a configure grant. And the running CR shall be modified correspondingly.

For understanding easily, the TP will be provided in appendix.

Conclusion 

Based on above analysis,  we propose that:
Proposal 1: For the conflict case of CG vs CG and CG vs DG, the configured grant shall be excluded if the associated configured grant timer is still running. 

Proposal 2: An uplink grant address to CS-RNTI with NDI=1 shall be considered as dynamic grant while an uplink address to CS-RNTI with NDI=0 shall be considered as configure grant. 

Reference

Running CR of 38.321 for IIOT   Samsung
Annex 

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 MAC entity is configured with lch-basedPrioritization; or
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.
            2> ignore this UL grant
Editor’s Note: The texts in this version of the running CR assume that lch-basedPrioritization, prioritization of resource conflict based on priority as a new feature of IIOT WI, is configurable for backward compatibility and separation from exisitng texts for UEs not supporting this feature. This feature requires a confirmation of RAN2. Thus, whether and how to configure it is FFS. This terminology may be changed after the discussion on MAC CE priority.

Editor’s Note: It is FFS whether SR/data prioritization can be a separate configurable parameter from data/data prioritization.
For configured uplink grants without harq-procID-offset, 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].

For configured uplink grants with harq-procID-offset, 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-offset.
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 where harq-procID-offset is not 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-offset is configured, if the configured uplink grant is activated and the associated HARQ process ID is greater than or equal to harq-procID-offset and less than sum of harq-procID-offset and nrofHARQ-Processes for the configured grant configuration.

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.

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 with data available that are multiplexed or can be multiplexed in the MAC PDU, according to the mapping restrictions as described in clause 5.4.3.1.2. 

Editor’s Note: Priority determination considering MAC CE and configuredGrantTimer is FFS.
When the MAC entity is configured with lch-basedPrioritization for each uplink grant:

1>
if this uplink grant is a dynamic grant:

2>
if there is no overlapping PUSCH duration of a configured uplink grant whose priority is higher than the priority of the uplink grant; and
2>
if there is no overlapping PUCCH resource with an SR transmission where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:

3>
this uplink grant is a prioritized uplink grant;

3>
the other overlapping configured grant(s), if any, is a deprioritized uplink grant.

Editor’s Note: It is FFS whether an uplink grant addressed to CS-RNTI with NDI=1 (i.e. retransmission of a configured grant) is a configured grant or not. In this version of running CR, it is assumed that an uplink grant addressed to CS-RNTI with NDI=1 is considered as a dynamic grant.

Editor’s Note: It is FFS whether an uplink grant addressed to CS-RNTI with NDI=0 (i.e. (re-)activation of type 2 CG) is a configured grant or not. In this version of running CR, it is not clearly captured.

1>
else if this uplink grant is a configured uplink grant:

2>
if there is no overlapping PUSCH duration of another configured uplink grant whose priority is higher than the priority of the uplink grant; and
2>
if there is no overlapping PUSCH duration of a dynamic grant 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 where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:

3>
this uplink grant is a prioritized uplink grant;

3>
the other overlapping uplink grant(s), if any, is a deprioritized uplink grant.

NOTE:
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:
An UL grant addressed to C-RNTI, or CS-RNTI with NDI=1 is a dynamic grant, otherwise, it is a configured grant.
Editor’s Note: It is FFS how UE handles the case that at least two uplink grants with different MAC PDUs overlap with an SR transmission. 

