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1 Introduction

In the last RAN2#96 meeting, following agreements are made: 

 Agreements

1
A radio bearer can be configured by the network to be mapped to one or more numerology/TTI duration.

FFS: Whether a single MAC entity can support one or more numerology/TTI durations (modelling issue)

FFS: Whether a single logical channel can be mapped to one or more numerology/TTI duration.

FFS: Whether a single HARQ entity can support one or more numerology/TTI duration
=>
For multiple numerologies in Phy, at least the TTI length of the numerology(s) will be visible to MAC. Other characteristics of the numerology that may be visible to MAC are FFS (and also depending on progress in RAN1).
In the last RAN2#Ad-hoc meeting, following agreements are made: 
Agreements

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
Observation 1: RAN2 agreed about single logical channel, ARQ, RLC configuration, logical channel to numerology TTI length mapping, and single MAC entity.
Observation 2: Identified remaining issues to support multiple numerologies depend on RAN1 decision: HARQ retransmission across different numerologies and numerology-specific HARQ configuration. 
2 Discussion
2.1 Layer 2 Impacts
In this paper, we will discuss remaining issues other than agreements for multiple numerologies.
Uplink Scheduling:
In LTE UE informs the buffer status of one or more LCGs to eNB, eNB provides UL grant to UE using PDCCH and then UE schedules the logical channel(s) in the received grant based on priority and priortised bit rate. 
Observation 3: UL grant is UE specific and LCP is used to schedule logical channels in the allocated grant.

The NR numerology and MAC layer configuration (e.g. HARQ parameters) can be specific to service characteristics. NR gNB can identify the service characteristics from the LCG reported in BSR and then schedule the UL grant for identified service characteristics. If multiple numerologies having different services are active in UE, then UE cannot schedule logical channels only using priority/ prioritized bit rate as in LTE. For example, if the UL grant is for eMBB then URLL packet should not be scheduled in this grant because URLL packet transmission delay requirement cannot be met by the eMBB numerology configuration. If the UL grant is for URLL then eMBB packet may be scheduled in this grant if there is no data in URLLC buffer. So, some mechanism (other than priority/prioritized bit rate as used in LTE) is needed to map the UL grant to one or more logical channels.
Observation 4: Mechanism (other than priority/prioritized bit rate as used in LTE) is needed to map the UL grant to one or more logical channels.
Some examples of how this mapping can be done are as follows: 
1. Time/frequency resources for different numerologies can be partitioned. If UE receives NR-PDCCH in a specific partition or resources in UL grant are from a specific partition, UE determines that UL grant is for the a specific service or radio bearer(s) associated with that partition. Mapping of radio bearer to specific time/frequency resource partition or service can be signaled during radio bearer configuration.
2.  NR-PDCCH carrying UL grant can include indication about the associated service(s). Mapping of radio bearer to service can be signaled during radio bearer configuration.

3.  NR-PDCCH carrying UL grant can include information about the numerology and/or HARQ configuration used for this grant. Mapping of radio bearer to numerology and/or HARQ configuration can be signaled during radio bearer configuration.

Proposal 1:    Mechanism (other than priority/prioritized bit rate as used in LTE) is needed to map the UL grant to one or more logical channels.
HARQ Configuration: 

In LTE HARQ parameters are UE specific. However in NR these parameters (e.g. retransmission time, feedback time, assignment to actual transmission time, etc) can be configured differently for different service. So radio bearer specific Layer 2 configuration can include configuration of HARQ parameters. One or more radio bearers can have same HARQ configuration. This is related to RAN1 decision whether different HARQ configurations for different service is supported or not. However, URLLC and eMBB have different latency requirements which will naturally results in different TTI durations/HARQ configurations.
Proposal 2: Radio bearer specific Layer 2 configuration may include configuration of HARQ parameters.
3 Conclusion

Based on the above, RAN2 is requested to discuss and if possible agree on the following proposals:

Observation 1: RAN2 agreed about single logical channel, ARQ, RLC configuration, logical channel to numerology TTI length mapping, and single MAC entity.
Observation 2: Identified remaining issues to support multiple numerologies depend on RAN1 decision: HARQ retransmission across different numerologies and numerology-specific HARQ configuration. 
Observation 3: UL grant is UE specific and LCP is used to schedule logical channels in the allocated grant.

Observation 4: Mechanism (other than priority/prioritized bit rate as used in LTE) is needed to map the UL grant to one or more logical channels.

Proposal 1:  Mechanism (other than priority/prioritized bit rate as used in LTE) is needed to map the UL grant to one or more logical channels.

Proposal 2:   Radio bearer specific Layer 2 configuration may include configuration of HARQ parameters
