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1. Introduction
In RAN2#108 meeting, various agreements were achieved on Intra-UE multiplexing and prioritizations. Then several email discussions associated with the different running CRs [1]-[3] occurred which resulted in identifying a number of leftover issues either as editors notes [1] or as an explicit list [4].
In this document, we address such identified open issues of intra-UE multiplexing and prioritization, except those related to MAC CE priority discussed in [5] and de-prioritized transmission discussed in [6]. And finally, our proposals are provided.
2. Discussion
2.1. How to handle the priority determination considering configuredGrantTimer
MAC Editor’s Note of Section 5.4.1: Priority determination considering MAC CE and configuredGrantTimer is FFS
We only discuss the configuredGrantTimer consideration from the above editor’s note; MAC CE consideration is addressed in [5]. According to the current running CR, since the priority of an UL grant is determined in the UL grant reception procedure, all UL grants see their priority assessed, even those which will be filtered by the running CG timer. But it is obviously meaningless to assess the priority of a CG which timer is running because it is not delivered to the HARQ entity. Therefore, when the configuredGrantTimer of an HARQ process is running, the associated CG (UL grant#2 in Figure 1) shall not be considered for prioritization, and an overlapped PUSCH duration (UL grant#1 in Figure 1) may be considered as higher priority even it has lower priority than the CG.
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Figure 1: Prioritized UL grant#1 due to running configuredGrantTimer of UL grant#2
It is more like a modeling issue. And the candidate solutions can be:

Alternative 1: When determining the priority of an UL grant, always set an UL grant which CG timer is running to the lowest priority;

Alternative 2: When determining whether an UL grant is prioritized or de-prioritized, always set an UL grant which CG timer is running to “de-prioritized”;
Alternative 3: Add normative text saying that an UL grant which CG timer is running is not eligible for prioritization;

Alternative 4: Move the whole prioritization assessment to the HARQ entity procedure.
Alternative 4 would be the cleanest way to solve the issue since the CGs which CG timer is running have been filtered by the UL grant reception function. However, it is a big change to the current running CR. Alternatives 1 and 2 require adding a new condition on the configuredGrantTimer when assessing the priority of an UL grant, which does not ease readability considering this issue is only due to the modeling. Alternative 3 looks to us both the cleanest and simplest way to solve the issue with one sentence:

	When the MAC entity is configured with lch-basedPrioritization for each uplink grant, except configured uplink grants for which the configuredGrantTimer of the corresponding HARQ process is running:

1>
if this uplink grant is addressed to C-RNTI or CS-RNTI:
Etc…


Proposal 1: Configured uplink grants for which the configuredGrantTimer of the associated HARQ process is running are not considered in the prioritization procedure of the UL grant reception function.
2.2. More than 2 overlapping UL transmissions including SR
MAC Editor’s Note of Section 5.4.1: It is FFS how UE handles the case that at least two uplink grants with different MAC PDUs overlap with an SR transmission
In general, the case of multiple (>2) overlapping transmissions is already well covered by the current IIoT 38.321 running CR [1] as long as the winner is an UL grant. Indeed, since the prioritized/de-prioritized property is assessed in a loop over all UL grants in a group of overlapping PUSCH/PUCCH resources, the assessment is conducted in the UL grant reception function (Section 5.4.1) by treating each UL grant consecutively, up to determining the winner. However, any UL grant which is passed to the HARQ entity must be first assessed as “prioritized” or “deprioritized” because the HARQ entity needs to know it when dealing with autonomous re-transmissions. However, in the current MAC running CR, an UL grant is denoted as “deprioritized” only if another UL grant was prioritized over it:

	[…]

3>
this uplink grant is a prioritized uplink grant;

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


The case where an UL grant is de-prioritized over an SR, is addressed in the Scheduling Request procedure considering only one overlapping UL grant and not capturing the resulting deprioritized status of the UL grant (see below). As a result, in case the UL grant was de-prioritized over an SR, it is nowhere captured that it is a deprioritized UL grant and autonomous re-transmission in the HARQ entity cannot work properly.

We therefore suggest fixing both issues as follows in Section 5.4.1:
	[…]

3>
if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource; or
3>
if the MAC entity is configured with lch-basedPrioritization, and the PUCCH resource for the SR transmission occasion overlaps with aone or more UL-SCH resource(s), and the priority of the logical channel that triggered SR is higher than the priority of the uplink grant(s) for the UL-SCH resource(s) where the priority of the uplink grant(s) is determined as specified in clause 5.4.1:
4>
the other overlapping uplink grant(s), if any, is a deprioritized uplink grant;
4>
if SR_COUNTER < sr-TransMax:

5>
increment SR_COUNTER by 1;
5> etc…
[…]


Proposal 2: Capture in the SR procedure the “deprioritized” status of uplink grant(s) deprioritized by an SR.

2.3. Others

In this section, we address some simpler leftover issues.

Issue O1: whether and how to configure lch-basedPrioritization in the specification
It is still FFS whether and how to configure lch-basedPrioritization in the specification.

	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.


We share the same sympathy that the parameter lch-basedPrioritization is configurable and fulfills the requirement of backward compatibility.
Proposal 3: It is confirmed that the parameter lch-basedPrioritization is configurable and fulfills the requirement of backward compatibility.
However, in [5] we show that the MAC CE(s) included in a MAC PDU should be taken into account when assessing its priority. If agreed, the name lch-basedPrioritization is no longer aligned with the more generic meaning of the parameter. We therefore suggest renaming it to intra-UEPrioritization. 

Proposal 4: Rename lch-basedPrioritization to intra-UEPrioritization.
Issue O2:

	Editor’s Note/RRC OI#10: It is FFS whether SR/data prioritization can be a separate configurable parameter from data/data prioritization.


This issue is somehow related with the UE feature list and whether SR/data prioritization and data/data prioritization could be different capabilities. Some NW vendors may also find simpler to only deploy data/data prioritization if e.g. all TSN traffic is mapped over CGs, in which case SR prioritization is not needed. On the other hand separating the features will also add extra-complexity and specification effort. So we prefer keeping it a one overall functionality configured with a single parameter. 
Proposal 5: It is not necessary to introduce one new parameter for SR/data prioritization.
Issue O3: Align the terminology and use name “phy-PriorityIndex” in TS 38.300, TS 38.321 and TS 38.331
One FFS was left in IIoT running CR 38.331 [4].
	RRC OI#6: RAN2 to discuss and confirm

a.
Align the terminology and use name “phy-PriorityIndex” in TS 38.300, TS 38.321, TS 38.331 to indicate the priority of the grant/SR-source agreed by RAN1


In RAN1# 98bis meeting, agreements were achieved on the priority determination:
	Agreements:

Confirm the following WA with update:

Original working assumption

· Support that SR priority (e.g. high or low priority) is known at PHY layer. 
· FFS how to use the priority information in handling prioritization/multiplexing of UL transmissions. 

· FFS how the SR priority is known

Updated to:

· Support two-level SR priority (high or low) intended for two different service types known at PHY layer in R16.
The PHY-layer SR priority is determinined by an explicit indication (as a new RRC parameter) for each SR resource configuration.
Agreement:

2-level PHY priority of DG PUSCH at least for PHY-layer collision handling is determined by a PHY indication/signaling.

Agreements:

2-level PHY priority of CG PUSCH at least for PHY-layer collision handling is determined by an explicit indication (as a new RRC parameter) in each CG configuration for Type 1 and Type2 CG PUSCH.

· FFS whether/how or not to further have in Type2 CG PUSCH activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats




We agree that the parameter phy-PriorityIndex is applied to indicate:

· whether the scheduling request resource is high or low priority in PHY prioritization/multiplexing handling;
· the PHY priority of CG PUSCH at least for PHY-layer collision handling;
Proposal 6: Align the terminology and use name phy-PriorityIndex in TS 38.300, TS 38.321 and TS 38.331.
Issue O4: Whether a PHY priority index is always passed from PHY when allowedPHY-PriorityIndex is configured in LogicalChannelConfig.
One of the remaining issues is about the interface interaction.

	RRC OI#7: RAN2 to discuss and agree on one of the following alternatives

a.
RAN2 understand that if UE is configured with allowedPHY-PriorityIndex in LogicalChannelConfig, then dynamic grants passed from PHY to MAC always have a PHY priority index.

b.
LCH configured with allowedPHY-PriorityIndex is allowed to be mapped to dynamic grant without any priority indication


In the approved CR of 38.213 [7], it is specified that:

	If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0.


It is clearly stated that even though priority index is not included for PUSCH or PUCCH, the priority index is assumed to be 0. It means that priority index is always available in PHY. So, it is reasonable that a PHY priority index in always delivered from PHY when the LCH is configured with allowedPHY-Priority.

Proposal 7: If UE is configured with allowedPHY-PriorityIndex in LogicalChannelConfig, then dynamic grants passed from PHY to MAC always have a PHY priority index.
Issue O5: DG or CG for one uplink grant which is addressed to CS-RNTI with NDI = 0/1.
There are two FFS left for the uplink grant type, i.e. configured grant or dynamic grant when the uplink grant is addressed to CS-RNTI with NDI = 0 or NDI = 1.
	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.


	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


When PDCCH addressed to CS-RNTI with NDI = 0 is received, the type 2 CG is (re-)activated, the UE can send uplink data with the (re-)activated uplink grant. The mechanism for the uplink transmission has no difference with the subsequent uplink transmission of type 2 CG. Hence, this uplink grant can be categorized as configured grant.
When PDCCH addressed CS-RNTI with NDI = 1 is received, the MAC entity will perform retransmission of the CG. The PDCCH is similar to the normal retransmission except for the scrambled RNTI. So, this uplink grant can be categorized as dynamic grant.
Proposal 8: When one uplink grant is addressed to CS-RNTI with NDI = 0, the uplink grant is considered as configured grant.
Proposal 9: When one uplink grant is addressed to CS-RNTI with NDI = 1, the uplink grant is considered as dynamic grant.
3. Conclusion

This contribution discusses the intra-UE multiplexing and prioritization. And we provide proposals below:
Proposal 1: Configured uplink grants for which the configuredGrantTimer of the associated HARQ process is running are not considered in the prioritization procedure of the UL grant reception function.
Proposal 2: Capture in the SR procedure the “deprioritized” status of uplink grant(s) deprioritized by an SR.
Proposal 3: It is confirmed that the parameter lch-basedPrioritization is configurable and fulfills the requirement of backward compatibility.
Proposal 4: Rename lch-basedPrioritization to intra-UEPrioritization.
Proposal 5: It is not necessary to introduce one new parameter for SR/data prioritization.
Proposal 6: Align the terminology and use name phy-PriorityIndex in TS 38.300, TS 38.321 and TS 38.331.
Proposal 7: If UE is configured with allowedPHY-PriorityIndex in LogicalChannelConfig, then dynamic grants passed from PHY to MAC always have a PHY priority index.
Proposal 8: When one uplink grant is addressed to CS-RNTI with NDI = 0, the uplink grant is considered as configured grant.
Proposal 9: When one uplink grant is addressed to CS-RNTI with NDI = 1, the uplink grant is considered as dynamic grant.
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