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1  Introduction
In the last RAN2 #97bis meeting, we discussed various aspects of LCP for supporting multiple numerologies/TTI durations in NR. More specifically, the following issues were discussed.
	Issues discussed in the RAN2 #97bis meeting:
1. Whether MAC layer is aware of the numerology
2. Whether PBR concept and bucket packet concept similar to LTE is re-used
3. How priority per logical channel is configured
· Per UE
· Per numerology
4. Whether PBR is per numerology
5. Whether we should have an order in which the grants are processed
· Configurable by the network
· Up to UE



In addition, the following agreements were made in regard to these issues.
	Agreements on LCP:
1. Priority, PBT concept is used in NR as a baseline.
2. 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.
3. Logical channel priority is configured per UE as a baseline.
· FFS is anything needs to be done to treat logical channel differently.



In this contribution, we will consider the following issue further, although discussing it requires a clearer view on how multiple numerologies/TTI durations are treated in the physical layer of NR.
· How priority per logical channel is configured: per UE and/or per numerology
2  Discussion
As captured in the agreements, it was agreed that logical channel priority is configured per UE as a baseline. Moreover, it is required to further discuss that anything needs to be done to treat logical channels differently. In our view, the agreements and the FFS point can be interpreted as follows.
(a) In general, a UE has a single priority per logical channel and this priority is commonly applied to any numerology/TTI duration.
· For example, a default priority is configured such that LCH A has a higher priority than LCH B.
(b) Can it be beneficial that a different logical channel priority is used for a specific numerology/TTI duration?
· In other words, is it useful if it is allowed that LCH B has a higher priority than LCH A for a specific numerology/TTI duration?

We first investigate the situation where a common logical channel priority across different numerologies/TTI durations, which is configured per UE, is enough for LCP.
· Two logical channels, one is eMBB and the other is URLLC, are configured to a UE.
· MAC is only aware of TTI durations.
· Two different TTI durations, one is the normal TTI (e.g., 1 subframe) and the other is the short TTI (e.g., 1 or 2 symbols), are available.
· For the normal TTI, only eMBB is allowed to be transmitted while URLLC is not allowed.
· For the short TTI, both eMBB and URLLC can be transmitted.
· In this case, the LCH of URLLC has a higher priority than that of eMBB.
In this example, configuring the per-UE logical channel priority (i.e., the LCH of URLLC has a higher priority than that of eMBB regardless of numerologies/TTI durations) and prohibiting a specific mapping (i.e., URLLC is not allowed to use the normal TTI) can be a reasonable approach. By doing so, the intended operation can be performed without configuring multiple logical channel priorities for the different TTI durations.
Observation 1: If we consider eMBB/URLLC and normal/short TTIs, configuring a per-UE logical channel priority and prohibiting a specific mapping between URLLC and normal TTI is enough for LCP.

We now study the situation where applying different logical channel priorities to different numerologies/TTI durations (i.e., numerology/TTI duration-specific priority) is beneficial.
· The following two logical channels are configured to a UE.
· Typical eMBB
· Reliable eMBB: The eMBB that has an additional reliability requirement
· MAC is aware of not only TTI durations but also other physical layer parameters such as numerologies and coding rates.
· Only one type of TTI duration (e.g., 1 subframe) is available.
· According to the physical layer parameters, UL resources are classified into the following two types.
· UL resource for high spectral efficiency
· For this type of UL resource, the LCH of the typical eMBB has a higher priority than that of the reliable eMBB.
· UL resource for more robustness
· For this type of UL resource, the LCH of the reliable eMBB has a higher priority than that of the typical eMBB.
If logical channels and UL resources are mainly distinguished by reliability as described above, allowing for the typical eMBB and the reliable eMBB to use any UL resource and assigning different logical channel priorities to different UL resources can be an efficient way of avoiding the waste of radio resources. In other words, even if the reliable eMBB is transmitted by using the UL resource for high spectral efficiency, it is possible that the transmitted data is recovered by HARQ retransmission in case where error happens. However, if such a mapping is restricted by default, the chance of data recovery by HARQ retransmission is completely lost. It will result in the inefficiency of radio resource utilization.
Observation 2: Depending on the characteristics of logical channels and numerologies/TTI durations, using a different logical channel priority for a specific numerology/TTI duration could be useful.

It should be noted that, at this moment, eMBB and URLLC are considered to be the main use cases of NR. However, it is expected that NR will support new services beyond eMBB and URLLC in the future. Furthermore, as captured in the agreements, it is not clear yet how the physical layer of NR will define numerologies/TTI durations in details and how the MAC entity will learn them from the physical layer.
In this contribution, we have described the situation where assigning different logical channel priorities to different numerologies/TTI durations can be useful, although it is not the one that is widely considered. However, we think that such a situation is valuable to be considered from the future proofness perspective. Accordingly, we have the following proposal.
Proposal: RAN2 should discuss further whether a logical channel priority per numerology/TTI duration is needed on top of the baseline (i.e., a logical channel priority per UE).
3  Conclusions
Observation 1: If we consider eMBB/URLLC and normal/short TTIs, configuring a per-UE logical channel priority and prohibiting a specific mapping between URLLC and normal TTI is enough for LCP.
Observation 2: Depending on the characteristics of logical channels and numerologies/TTI durations, using a different logical channel priority for a specific numerology/TTI duration could be useful.
Proposal: RAN2 should discuss further whether a logical channel priority per numerology/TTI duration is needed on top of the baseline (i.e., a logical channel priority per UE).
