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1. Introduction

For NR LCP, the logical channel is agreed to be mapped to one or more numerology/TTI duration, and the LCP procedure is agreed to take into account the mapping of logical channel to one or more numerology/TTI duration in RAN2 NR Ad hoc agreements [1].  Some of concepts (e.g. priority, PBR) of LTE LCP is also agreed to be as a baseline in RAN2 #97bis agreements [2]. 
Based on these agreements, we discusses the corresponding issues and further details of LCP in this contribution.  
RAN2 NR Ad hoc Agreements [1]
1: a single logical channel can be mapped to one or more numerology/TTI duration. 

2: ARQ can be performed on any numerologies/TTI lengths that the LCH is mapped to. 

3: The RLC configuration is per logical channel without dependency on numerology/TTI length.

4: Logical channel to numerology/TTI length mapping can be reconfigured via RRC reconfiguration.

5:
RAN2 will leave RAN1 to decide whether HARQ retransmission can be performed across different numerologies and/or TTI durations. 

6: wait for more details from RAN1 to decide whether HARQ configuration, if any, needs to be numerology/TTI duration specific.

7: a single MAC entity can support one or more numerology/TTI durations. 

8: LCP takes into account the mapping of logical channel to one or more numerology/TTI duration. Details of LCP will be discussed in the WI phase
RAN2 #97bis Agreements [2]
-
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
2. Discussion
2.1 Numerology/TTI duration for LCP
According to RAN2 NR Ad hoc agreements [1], it is agreed that a single logical channel can be mapped to one or more numerology/TTI duration. For example, in Figure 1, LCH1 may be only mapped to one numerology/TTI duration, LCH2 may be mapped to multiple numerologies/TTI durations, and LCH3 may be mapped to all numerologies/TTI durations. It is also agreed that LCP should take into account the mapping and the mapping can be configured/reconfigured by RRC. Hence, how to map the logical channel to which numerology(s)/TTI duration(s) by RRC configuration should be decided. 

[image: image2.png]LCH1 LCH2 LCH3

- =2%
/ 77 P
1 ,” -7 7 /’ \
1 Ptag ! - - 4 \‘
,l R - ”a / \
i PRty s / \
/ PRty /- ,l \
z2-" /- 4 \
Le 4- £
Numerology/ Numerology/ Numerology/ Numerology/

TTI duration 1 TTI duration 2 TTI duration 3 TTI duration 4





Figure 1: An example for the logical channels mapped to one or more numerology/TTI duration
Since the mapping could be configured by RRC, a parameter could be configured for the mapping per logical channel. Two alternatives can be considered in the following.
· Alt – 1: A parameter for directly indicating the mapping per logical channel
In this alternative, the logical channel can map to which numerology/TTI duration (s) is directly indicated by the network. For example, the network could indicate the logical channel to map to numerology/TTI duration 1 and numerology/TTI duration2 by configuring a parameter which is included corresponding information of numerology/TTI duration 1 and numerology/TTI duration2.
· Alt – 2: A parameter for a restriction per logical channel
In this alternative, the network can configure a restriction for the logical channel. The logical channel(s) which is not fulfilled the restriction should be excluded to be considered in LCP.

Comparing two alternatives, Alt-1 provides higher flexibility for the network to configure, e.g. the network could configure the mapping based on TTI duration, numerology, and/or other aspects. But the impact is the higher complexity for the network. Conversely, Alt-2 provides the easier way to provide a restriction for the UE, and the UE could know the mapping based on the restriction. 

One example for Alt-2 is a parameter “maximum TTI duration”, the concept is mentioned before in [3] [4]. “Maximum TTI duration” represents the maximum TTI duration of the resources can be supported by the logical channel, i.e. only grant of the resources with TTI duration smaller or equal to the maximum TTI duration can be used to transmit data from the logical channel. This restriction can prevent the delay-critical service data from using the resources with longer TTI duration without achieving the delay requirement. Since we haven’t seen any obvious benefit for a logical channel mapped to numerology and/or other aspects. We think a parameter “maximum TTI duration” configured per logical channel could be considered in advance.
Proposal 1: The parameter “maximum TTI duration” is configured per logical channel by RRC.
2.2 Details of LCP
In RAN2 #97 bis agreements [2], it is agreed that priority, PBR concept is reused in NR and the priority is configured per UE as a baseline. Priority and PBR can be used to achieve QoS of the logical channel. Moreover, in order to avoid the logical channel with low priority could not be allocated resources for a long time, the UE maintains a parameter Bj per logical channel j in LTE.  The first step of LCP in LTE is to allocate the resource for the logical channel with Bj >0, and Bj of the logical channel j should be decreased by the total size of the resources served to the logical channel j. For the same purpose of LTE, we think the parameter Bj could also be reused in NR without any impact.
Proposal 2: The parameter “Bj” is reused and maintained per logical channel by the UE in NR.

Proposal 3: UL resources are allocated based on “maximum TTI duration” and “Bj”.

After allocating the resources to the logical channels with Bj > 0, the remaining resources in last step of LTE LCP are allocated to all the logical channels in a strict decreasing priority order without considering the value of Bj. However, in NR, it is recommended that the remaining resources should only be allocated for the logical channels which could be mapped to numerology/TTI duration of the remaining resources. For example, if “maximum TTI duration” is agreed, the remaining resources should not be allocated for all the logical channels, i.e. the remaining resources should only be allocated for the logical channels configured with a maximum TTI duration greater than, or equals to the TTI duration of the resources.
Proposal 4: If any UL resources remain, the remaining UL resources should only be allocated to the logical channels which are mapped to numerology/TTI duration of the UL resources. 
3. Conclusion

Based on the above analysis, we have the following proposals related to LCP procedure in NR.
Proposal 1: The parameter “maximum TTI duration” is configured per logical channel by RRC.
Proposal 2: The parameter “Bj” is reused and maintained per logical channel by the UE in NR.
Proposal 3: UL resources are allocated based on “maximum TTI duration” and “Bj”.
Proposal 4: If any UL resources remain, the remaining UL resources should only be allocated to the logical channels which are mapped to numerology/TTI duration of the UL resources.
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