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1 Introduction

This contribution discusses remaining open issues for stage-3 freeze and WI completion.
2 Discussion
2.1 NOTE on HARQ Process Sharing 

In IIOT WI rapporteur’s summary document [1], there is an issue on NOTE from IIOT CR.

	FFS how to clarify that HARQ processes can only be shared by CGs configured for shared spectrum, e.g. whether to modify the note in MAC (“NOTE 4: A HARQ process is not shared between different configured grant configurations.”) or clarify this in RRC specifications instead.


In IIOT WI, RAN2 agreed that HARQ process sharing between CGs is not allowed. But in NR-U WI, it is allowed that multiple configured grants of a BWP can share a common pool of HARQ processes. So, the NOTE seems to contradict to NR-U and we need to limit to apply the NOTE at least for the case that NR-U HARQ process sharing is not configured.
In our understanding, the NOTE can be applied not only for IIOT UEs but also for general Rel-16 UEs, when multiple configured grants are configured. The NOTE is not valid only if NR-U configured grant is configured, i.e. cg-RetransmissionTimer  is configured. Thus, we suggest the following change:
	NOTE 5:
A HARQ process is not shared between different configured grant configurations unless the configured grant configurations are configured with cg-RetransmissionTimer.


Observation 1. HARQ process can be shared between CGs only if cg-RetransmissionTimer is configured.

Proposal 1. NOTE 5 in 5.4.1 is changed to 
· NOTE 5: A HARQ process is not shared between different configured grant configurations unless the configured grant configurations are configured with cg-RetransmissionTimer.
2.2 Overlapping Uplink Grant Received in Random Access Response
In RAN2#109-e meeting, an issue how to handle an uplink grant received in Random Access Response or addressed to temporary C-RNTI was raised [2]. Since RAN2 has not discussed this issue at all, we need to see if we could need any correction.
Random access procedure could be from anonymous UE, so gNB could give both 1) uplink grant in RAR or addressed to temporary C-RNTI and 2) configured grant or dynamic uplink grant addressed to C-RNTI or CS-RNTI, overlapping with each other at a given time. For this case, Rel-15 has the following rule:

· If CG and uplink grant in RAR overlap in time, the uplink grant in RAR is used for transmission.
	TS38.321 v16.0.0 (green highlight is for Rel-15 behavior)
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 or with a transmission of MSGA payload:

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 (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.


· If uplink grant addressed to C-RNTI or CS-RNTI and uplink grant in RAR overlap, it is up to UE implementation which grant is used for transmission.

	TS38.321 v16.0.0 
NOTE 3:
If the MAC entity receives a grant in a Random Access Response  (i.e. MAC RAR or fallbackRAR) or determines a grant as specified in subclause 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 /MSGB-RNTI/the MSGA payload transmission or the grant for its C-RNTI or CS-RNTI.


In our view, since we do not expect any critical problem, we see we can keep the consistency for Rel-16 IIOT, regardless of configuration of lch-basedPrioritization.
One could argue that we do not need the change above and we can leave the text as it is. However, in the current behaviour, a configured grant overlapping with uplink grant received in Random Access Response can be a prioritized uplink grant and used for transmission. Also, the uplink grant received can be chosen for transmission. Since those two transmissions cannot be performed simultaneously, at least some level of clarification is necessary.

Observation 2. In the current specification, a configured grant overlapping with uplink grant received in RAR can be a prioritized uplink grant. How to handle this case is not specified.
Proposal 2. As in Rel-15, the following rules are kept.
· If CG and uplink grant in RAR overlap in time, the uplink grant in RAR is used for transmission.

· If uplink grant addressed to C-RNTI or CS-RNTI and uplink grant in RAR overlap, it is up to UE implementation which grant is used for transmission.

The only required change could be delivery condition of configured grant. In the current MAC specification, UE always delivers information of CG, if lch-basedPrioritization is configured. To keep the Rel-15 rule, we need to add a condition to check if it overlaps with uplink grant received in RAR. So the text proposal could be as follows:
	TS38.321 v16.0.0 (green highlight is for Rel-15 behaviour)

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 for this Serving Cell or with a transmission of MSGA payload; 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 or with a transmission of MSGA payload:

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 (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.


2.3 When Does MAC Entity Check Again if Uplink Grant is Prioritized?
In MAC specification, MAC entity checks whether an uplink grant can be prioritized, only if it is not a deprioritized uplink grant, as shown in the green highlighted text below: 
	When the MAC entity is configured, with lch-basedPrioritization, for each uplink grant which is not already a de-prioritized uplink grant:
1>
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, 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 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 de-prioritized uplink grant.

…


However, in case of sequential MAC PDU generation, i.e. the second PDU has higher priority, the uplink grant for later MAC PDU was a deprioritized by other grant but should become a prioritized uplink grant later. This is because of new data arrival with high logical channel priority.
In Figure 1, at t1, i.e. the processing of Grant 1, the priority of Grant 1 is assumed to be 3 whereas the priority of Grant 2 is assumed to be 5. So, Grant 1 is prioritized and Grant 2 is de-prioritized. At t2, data with priority 2 for Grant 2 arrives, and the priority of Grant 2 changes to 2. Then, Grant 2 should be a prioritized uplink grant at least if transmission of Grant 2 can be performed by physical layer, i.e. cancellation of ongoing Grant 1.

However, current MAC specification does not allow this, because only not deprioritized uplink grant can be evaluated if it is prioritized. Therefore, we need a change.
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Figure 1. Change of priority requires re-evaluation if it is a prioritized uplink grant or not.
Observation 3. According to MAC specification, a deprioritized uplink grant cannot be a prioritized uplink grant, even if higher priority data for this grant arrives later. This is not an intended behaviour. 
Proposal 3. If the priority of a de-prioritized uplink grant is changed, the MAC entity should re-evaluate if the uplink grant is prioritized.
The corresponding TP is as follows:

	When the MAC entity is configured, with lch-basedPrioritization, for each uplink grant which is not already a de-prioritized uplink grant or whose priority has changed higher:
1>
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, 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 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 de-prioritized uplink grant.


3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Observation 1. HARQ process is shared between CGs only if cg-RetransmissionTimer is configured.

Proposal 1. NOTE 5 in 5.4.1 is changed to 

· NOTE 5: A HARQ process is not shared between different configured grant configurations unless the configured grant configurations are configured with cg-RetransmissionTimer.
Observation 2. In the current specification, a configured grant overlapping with uplink grant received in RAR can be a prioritized uplink grant. How to handle this case is not specified.
Proposal 2. As in Rel-15, the following rules are kept.

· If CG and uplink grant in RAR overlap in time, the uplink grant in RAR is used for transmission.

· If uplink grant addressed to C-RNTI or CS-RNTI and uplink grant in RAR overlap, it is up to UE implementation which grant is used for transmission.

Observation 3. According to MAC specification, a deprioritized uplink grant cannot be a prioritized uplink grant, even if higher priority data for this grant arrives later. This is not an intended behaviour. 

Proposal 3. If the priority of a de-prioritized uplink grant is changed, the MAC entity should re-evaluate if the uplink grant is prioritized.
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