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Discussion and decision
1 Introduction
In RAN2#97bis, there is discussion on whether LCP is configured per UE or per numerology, and finally per UE LCP is agreed as a baseline:
Agreements on LCP

-
Priority, PBR concept is used in NR as a baseline. 

-
For the purpose of LCP, the MAC entity learns the TTI duration/numerology from the PHY layer.  FFS on the details of how it is signalled 

-
Logical channel priority is configured per UE as a baseline.  FFS is anything needs to be done to done to treat logical channels differently
In this contribution, we discuss whether there is scenario that has necessarity to treat logical channels differently, i.e., numerology/TTI dependent LCH priority.
2 Discussion
In RAN2#97bis, several companies propose to support multiple numerologies/TTIs LCP by reusing legacy LCP mechanism, i.e., sort the numerologies/TTIs of the received UL grants according to priorities, and perform legacy LCP for each numerology/TTI sequentially from high-priority to low-priority numerologies/TTIs [1]-[5]. We notice that per UE LCP priority is simpler in scheduling data into MAC PDU since the priority ranking of LCHs on each numerology is the same. 
Observation 1: Per UE logical channel priority is simpler in operating LCP mechanism for data scheduling compared to per numerology logical channel priority. 
An example to suggest per numerology LCP [5] is that eMBB traffic has high priority on the numerology/TTI for high throughput while having a low priority on that for low latency, i.e., eMBB has lower priority than URLLC on  the numerology/TTI for low latency. However, from the perspective of QoS requirement, we think URLLC should always have higher priority over eMBB traffic on all numerology/TTI, i.e., whenever UE receives a UL grant, URLLC traffic always has priority over eMBB traffic even if on the numerology/TTI for high throughput as long as latency requirement of URLLC traffic could be supported by the numerology/TTI. 
Observation 2: Logical channel priority per UE guarantees QoS by ensuring that high-priority traffic always has higher priority to be scheduled on each numerology.

To avoid the situation that URLLC traffic is scheduled on the numerology/TTI with long latency, network can limit the mapping between the logical channels for URLLC traffic and the available numerology/TTI, i.e., LCH is mapped to only those numerologies/TTIs that can support the QoS requirement of delivered traffic.

Observation 3: For per UE LCP, network configures suitable mapping between LCH and available numerology/TTI to guarantee QoS such as latency requirement.
Moreover, we think per UE LCP can reach the same results as per numerology/TTI, i.e., the following two have the same scheduling impact.
· Per UE LCP, where a LCH for URLLC traffic is not mapped to numerology/TTI for high throughput

· Per numerology LCP, where eMBB traffic has higher priority on numerology/TTI for high throughput

Observation 4: Per UE LCP could reach the same QoS peformance as per numerology LCP
It is true that per numerology LCP provides more scheduling flexibility for each numerology. However, per UE LCP has been sufficient to support QoS, and we cannot see other benefit from per numerology LCP assuming that we adopt LCP operation numerology by numerology. Therefore, we think per numerology LCP is an overkill.

Observation 5: Compared to per UE LCP, per numerology LCP has little extra benefit but higher complexity.

Table 1 summarizes the comparison between per UE LCP and per numerology LCP.

Table 1. Comparison between per UE LCP and per numerology LCP

	
	Per UE LCP
	Per numerology LCP

	Logical channel priority
	· The same LC priority order for each numerology

· LC priority order is the QoS priority of traffic carried by LC
	· Distinct LC priority order for each numerology

· FFS how to decide LC priority order

	QoS Guaranteed
	Sufficient
	Sufficient

	Operation complexity of LCP mechanism
	The same complexity since LCP mechanism is agnostic to the way of LC priority determination. 

	Configuration complexity
	Simple
	More complicated


According to the observations above, we propose to configure logical channel priority per UE.
Proposal: Logical channel priority is configured per UE.
4 Conclusions
In this contribution, we compare the difference between per UE LCP and per numerology LOP. The observations we make are:

Observation 1: Per UE logical channel priority is simpler in operating LCP mechanism for data scheduling compared to per numerology logical channel priority. 
Observation 2: Logical channel priority per UE guarantees QoS by ensuring that high-priority traffic always has higher priority to be scheduled on each numerology.
Observation 3: For per UE LCP, network could configure suitable mapping between LCH and available numerology/TTI to guarantee QoS such as latency requirement.

Observation 4: Per UE LCP could reach the same QoS performance as per numerology LCP

Observation 5: Compared to per UE LCP, per numerology LCP has little extra benefit but higher complexity.

According to observations above, we propose to configure logical channel priority per UE.
Proposal: Logical channel priority is configured per UE.
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