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1	Introduction
In RAN2 #109bis-e, we have discussed whether MAC-based and PHY-based prioritization have to be configured jointly, and reached the following agreements:
	RAN2 #109bis-e Agreements:
R2 assumes that PHY-based prioritization and LCH-based prioritization are configured independently and one can be configured without the other (assumption may be modified when LS reply from R1 is received)
FFS how to address the scenario where PHY layer of a UE which is not configured to perform PHY-based prioritization, receives from MAC layer two MAC PDUs related to overlapping grants.




This paper addresses the FFS highlighted above, as it is not clear how the situation should be handled when two MAC PDUs are delivered to PHY, while PHY does not know which of them has higher priority and should be transmitted. Additionally, this paper also examines the cases where only PHY-based prioritization is configured while LCH-based prioritization is absent. 
2	Discussion on cases without PHY-Based Prioritization
It is known that PHY-based prioritization relies on L1-priority of a grant, to determine which of the conflicting grants should be processed and transmitted. When PHY-based prioritization is not configured, essentially the gNB does not provide to the UE any uplink grant that is associated to a L1 grant priority. Therefore, from PHY point of view, all grants have the same priority, and literally this is exactly the same as the situation wherein the conflicting grants have the same L1-priority.
Notably, even when both MAC-based (i.e. LCH-based) and PHY-based prioritization mechanisms are configured, it is still not clear how the RAN1/RAN2 misalignment should be addressed when the conflicting grants have the same L1 priority, as RAN2 is still waiting for the reply LS from RAN1 (in response to [1]) before deciding how this misalignment should be handled. Nevertheless, we think it makes sense that the same approach should be applied to handle the cases where configuration of PHY-based prioritization is absent.
Observation: When PHY-based prioritization is not configured, it is basically equivalent to cases where conflicting grants have the same L1 priority.
Hence, the way forward is actually hinged to the outcome of reply LS to be received from RAN1. Based on the LS that RAN2 has sent to RAN1, two options are to be considered: 
1. RAN2 changes MAC specification to accommodate current PHY behaviour. With this option, MAC will avoid providing second MAC PDU with the same L1 priority to PHY, meaning that PHY would transmit the packet with lower LCH priority data. 
2. RAN1 changes PHY specification to accommodate current MAC behaviour of prioritizing the second MAC PDU provided from MAC. 

If Option 1 is preferred by RAN1, then RAN2 should begin to consider how MAC specification should be modified to accommodate PHY behaviour. In our companion paper [2], we have already discussed the potential ways to address the issue. The solutions relating for this option include changing the procedure or capture in a Note to avoid MAC from delivering two overlapping MAC PDUs, so there is no confusion in PHY.
If RAN1 thinks Option 2 makes more sense and changes the specifications accordingly, then the new behaviour to be adopted by PHY (i.e. prioritize the MAC PDU delivered later) for this case should also be captured as the behaviour for scenarios where PHY-based prioritization is not configured.
All in all, in our opinions, based on what is adopted for cases of overlapping grants with the same L1 priority, the same way forward should be applied for the cases where PHY-based prioritization is not configured.
Proposal 1: For the cases where PHY-based prioritization is not configured but LCH-based prioritization is configured, it should be addressed in the same fashion as for the cases where the overlapping grants have the same L1 priority.

3	Discussion on cases without LCH-Based Prioritization
As PHY-based and LCH-based prioritization are configured independently, apart from the situation discussed in Section 2 (where PHY-based prioritization is not configured), prospectively we also have the scenarios where only PHY-based prioritization is configured but LCH-based prioritization is absent. The problem with this case is, the MAC does not know which grant should be chosen when two or more grants are overlapped.
Essentially, when LCH-based prioritization is not configured, the MAC behavior should fallback to Rel-15, where DG is always prioritized over CG, and PUSCH is always prioritized over SR. However, in Rel-16 we could concurrently have multiple active CGs and hence it is unclear how to handle CG v.s. CG collisions, because this is not defined in Rel-15. 
We see two options:
1. Up to UE implementation
2. Grant selection by MAC based on grant information such as L1-priority
For Option 1, it is noted that currently we have a Note in TS 38.321 for CG v.s. CG collision:
	[bookmark: _Hlk34410642]TS 38.321 V16.0.0
NOTE 6:	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.



Naturally when LCH-based prioritization is not configured, the MAC should treat all conflicting grants as the same priority (rather than considering the LCH can be mapped to each of the grants). Thus, from this point of view we can also extend this behavior to the cases without LCH-based prioritization as well, so it is up to UE implementation to determine which grant should be chosen for processing. However, one potential down side with this approach is it may lead to more detection hypothesis at the gNB side, which adds implementation complexity.
For Option 2, on the other hand, as PHY-based prioritization is configured, in fact MAC could utilize the L1-information relating to the grant to make the decision. For instance, when processing two grants with different L1-priority levels, the MAC could simply select the grant that has the higher L1-priority. It is worth noting that, in Rel-16 we have new LCH mapping restriction rules based on L1-priority and CG configuration indices:
	TS 38.321 V16.0.0
……
RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:
-	allowedSCS-List which sets the allowed Subcarrier Spacing(s) for transmission;
-	maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;
-	configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for transmission;
-	allowedServingCells which sets the allowed cell(s) for transmission;
-	allowedCG-List which sets the allowed configured grant(s) for transmission;
-	allowedPHY-PriorityIndex which sets the allowed PHY priority index(es) of a dynamic grant for transmission.




This implicitly states that the MAC is able to acquire such grant information from PHY (for purposes of LCP procedures), so theoretically the MAC could also utilize such information to carry out grant selection to handle collision cases. Nevertheless, there could be more specification complexity to introduce this behavior for cases without LCH-based prioritization. Besides, in cases there is no much data available in the buffer that are allowed to be mapped to the priorized grant, then basically the delivered MAC PDU would contain a large portion of padding, which results in inefficient resource usage. Moreover, as here we are mainly dealing with collision cases involving CG, the PHY prirority level of a CG is not necessarily available in MAC as allowedPHY-PriorityIndex is for dynamic grants only. Having said that, this option is more deterministic than Option 1 and hence more desirable in terms of number of detection hypothesis at the gNB.
[bookmark: _GoBack]Apparently there are pros and cons of both options, but RAN2 needs to make a decision to finalize the specifications.
Proposal 2: For the cases where LCH-based prioritization is not configured but PHY-based prioritization is configured, RAN2 should discuss and decide which of the following UE behavior should be adopted for grant selection by MAC:
1. Up to UE implementation
2. Grant selection by MAC based on grant’s L1-priority

4	Conclusions
This paper discusses how to handle the situations where either PHY-based prioritization or LCH-based configuration is not configured. We have the following observation and proposals:
Observation: When PHY-based prioritization is not configured, it is basically equivalent to cases where conflicting grants have the same L1 priority.
Proposal 1: For the cases where PHY-based prioritization is not configured but LCH-based prioritization is configured, it should be addressed in the same fashion as for the cases where the overlapping grants have the same L1 priority.
Proposal 2: For the cases where LCH-based prioritization is not configured but PHY-based prioritization is configured, RAN2 should discuss and decide which of the following UE behavior should be adopted for grant selection by MAC:
1. Up to UE implementation
2. Grant selection by MAC based on grant’s L1-priority
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