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1 Introduction
In the RAN2 NR AH #2 meeting, we discussed various aspects of LCP. More specifically, the following agreements were made.
	Agreements
1. At least numerology and TTI length are included/taken into account for restriction for LCP.
· FFS if any other parameters need to be considered for LCP.
· FFS how LCP is modeled.
· FFS how the UE processes multiple UL grants and what parameters need to be visible to the MAC.



In this contribution, we will focus on the following issues to make further progress on the LCP discussion.
· The impact of the abstraction-based approach on LCP and UL transmission
· Profile configuration
· LCH configuration
· LCP and UL transmission procedure
2 Discussion
We herein use a term “profile” to denote an abstracted identity that characterizes the UL resource allocated to a UE. The reason why RAN2 agreed on the support of such a concept is that more information than TTI duration can be useful for scheduling different types of traffic. In particular, since LCP is performed by a UE based on a pre-defined rule, the information about the characteristics of the UL resource can be used by the UE to determine which logical channels are appropriate for the transmission using that UL resource.
Keeping this background in mind, we now investigate the impact of the abstraction-based approach on LCP and UL transmission.
The physical layer of NR supports multiple numerologies and TTI durations. The numerology herein indicates subcarrier spacing and several parameters like CP length are determined depending on the numerology. Furthermore, it should be noted that multiple UL resources with the same numerology can have different TTI durations and that multiple UL resources with the same TTI duration can have different numerologies.
From the QoS perspective, it is obvious that TTI duration affects HARQ timeline and the performance in terms of latency. Furthermore, numerology can affect the performance in terms of reliability or robustness since channel characteristic and its estimation depend on this. As a result, when we design the abstraction-based approach with a profile, at least numerologies and TTI durations should be considered, as agreed in RAN2 NR AH #2.
Other parameters such as transmission power and MCS can also affect the performance in terms of reliability. For instance, if a gNB intends that a UE will transmit the logical channels of URLLC using the allocated UL resource, MCS can be set to a lower level and/or transmission power can be set to a higher value compared to the case of eMBB transmission. However, these parameters are mainly adapted according to the channel quality between the gNB and the UE. Moreover, it is not clear how they can be abstracted to be reflected on a profile.
Proposal 1: RAN2 is only required to consider the parameters that can be clearly abstracted to make a profile.

To transmit data on PUSCH, a UE should exactly know several parameters like numerology, TTI duration, transmission power, MCS, etc. that are applied to the transmission. Such information is typically carried by DCI. However, from the layer 2 point of view, it is just required for the UE to understand explicitly or implicitly which profile the allocated UL resource is mapped to. For this purpose, we can consider the following two methods, as illustrated in Figs. 1(a) and 1(b).



Figure 1 Abstraction-based approach with a profile: (a) explicit method and (b) implicit method
· Explicit method: DCI includes the profile ID of the allocated UL resource.
· Implicit method: DCI does not include the profile ID but the UE derives it from the pre-configured mapping information between the profiles and the parameters like numerologies and TTI durations. Note that the mapping information can be delivered by RRC signaling.
We now investigate properties of these methods in more detail.
· For both of the explicit and implicit methods, the gNB should provide the UE with the mapping information between LCHs and profiles. This information can be carried by the RRC message for LCH configuration.
· In the explicit method, the profile ID is explicitly included in DCI so that, regardless of the values of the parameters (e.g., numerology/TTI duration/etc.) in DCI, the UE selects a set of LCHs that are mapped to the profile ID and performs LCP.
· From the UE’s point of view, the parameters that consist of a profile are transparent. Then, the mapping between profile and parameters becomes a gNB implementation issue in this case.
· The modification of DCI to include the profile ID is needed.
· In the implicit method, the UE derives the profile ID from the parameters included in DCI. For this operation, the gNB provides the pre-configured mapping information between the profile IDs and the parameters. For instance, the profiles 1 and 2 correspond to (subcarrier spacing, TTI duration) = (X1 kHz, Y1 ms) and (X2 kHz, Y2 ms), respectively. This information can be carried by a RRC message for profile configuration.
· Note that such a mechanism that exchanges the information about a set of profiles should be standardized between the gNB and the UE.
· The modification of DCI as in the explicit method is not needed.

Table 1 Comparison between explicit and implicit methods
	
	(a) Explicit method
	(b) Implicit method

	Impact on UL grant
	Profile ID is included
	Profile ID is not included

	Definition of profiles
	gNB implementation issue
	Standardization issue
(gNB should provide UE with the mapping between profile and parameter)



Proposal 2: A gNB should provide UEs with the mapping information between LCHs and profiles.
Proposal 3: For the abstraction-based approach with a profile, the following two methods are identified. RAN2 should investigate the pros and cons of them.
· Explicit method: A profile ID is included in UL grant and a UE selects a set of LCHs that are mapped to the profile ID to perform LCP.
· Implicit method: A profile ID is not included in UL grant, but a UE derives it from the mapping information between parameters and profiles, which is pre-configured by a gNB.
In our view, we prefer the implicit method to the explicit method due to the following reasons.
· If most UEs just require the UL grant with a single profile, introducing the explicit profile ID in DCI can be overhead.
· If RAN1 will agree to indicate several parameters like numerology or TTI duration, the explicit profile ID in DCI can be seen as redundant information.
Proposal 4: We prefer the implicit method to the explicit method since the former may have a less impact on the design and overhead of UL grant.
3 Conclusions
Proposal 1: RAN2 is only required to consider the parameters that can be clearly abstracted to make a profile.
Proposal 2: A gNB should provide UEs with the mapping information between LCHs and profiles.
Proposal 3: For the abstraction-based approach with a profile, the following two methods are identified. RAN2 should investigate the pros and cons of them.
· Explicit method: A profile ID is included in UL grant and a UE selects a set of LCHs that are mapped to the profile ID to perform LCP.
· Implicit method: A profile ID is not included in UL grant, but a UE derives it from the mapping information between parameters and profiles, which is pre-configured by a gNB.
Proposal 4: We prefer the implicit method to the explicit method since the former may have a less impact on the design and overhead of UL grant.
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