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1	Introduction
RAN2#95bis agreed the following [1]:
Agreements
1	The eNB should have means to control which logical channels the UE may map to which numerology and/or TTIs with variable duration. Details FFS (e.g. whether semi-static or dynamic, hard split/soft split, etc)
2	A UE can support multiple numerologies from a single cell. FFS whether this is modelled as 1 or multiple MAC entities.

And following agreements in RAN2 #96 regarding MAC impact with multiple numerologies [2]:
=>	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).

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

The FFSes were discussed further in the email discussion [3]. 
In this contribution we discuss the details of logical channel to numerology mapping. 
2	Discussion
Main use case for configuring different numerologies for single UE is the CA configuration where the UE is configured with low frequency band e.g. below <2GHz, combined with high frequency band >3&6GHz, other than from delay requirement of different services. With mini-slots it is possible to meet the delay requirement of different services by having TTI length equal to different number of OFDM symbols with single numerology within one carrier (e.g. 2 OFDM symbols TTI with 15kHz subcarrier spacing), similar to sTTI with single numerology that has been discussed in LTE. 
15 kHz
60 kHz
120 kHz
15 kHz


Figure 1 Different TTI length results from different numerology or different number of OFDM symbols
The only restriction we see so far of limiting some LCH to certain resources of certain carrier comes from the delay requirement, which translate into TTI length from MAC point of view, regardless of the TTI length results from different numerologies or different number of OFDM symbols of one numerology. Thus numerology should be transparent to LCH to resource mapping from MAC point of view. And we assume the default assumption should be that a LCH can use all the TTI lengths of any numerology unless the longest TTI length cannot meet the delay requirement hence some restriction is otherwise configured. To meet the delay requirement of e.g. URLLC, it should be possible to configure the limitation of a LCH only to be transmitted with certain TTI length, i.e. only grant of the resources with TTI length smaller or equal to the maximum TTI length restriction can be used to transmit data from that LCH. 
Apart from maximum TTI length, one might consider not to simultaneously transmit a LCH via both carriers of 2GHz and 28GHz band since both time and frequency scale are very different when having CA between 2GHz and 28GHz band as well as possible SNR with LOS links in 28GHz. ARQ RTT is based on longer TTI. If any RLC PDU is transmitted via longer TTI carrier, that might introduce extra delay of delivering data to higher layer from PDCP (RLC can perform out of order delivery to PDCH). However, always requiring RRC configuration when high frequency carrier vanishes (LOS link changes to NLOS), is too slow to adapt to the fast channel quality changing. So basically this should be handled by gNB scheduler simply scheduling high frequency carrier only when it is available with high SNR, and not scheduling low frequency carrier at all if seen desired. 
UL coverage would also be a factor that would impact which TTI lengths can be used for a UE. Very short TTI length might not be usable at cell edge for certain cell size. No RRC configuration seems to be needed to restrict minimum TTI length can be used for a UE or a LCH. It is up to eNB scheduler to decide whether very short TTI when the UE is at cell edge.
Proposal 1: Default configuration should be that a LCH can use all the TTI lengths of any numerology unless some restriction is otherwise configured.
Proposal 2: A maximum TTI length can be configured to a LCH to restrict which TTI lengths can be used to transmit data of that LCH. 
Regarding to LCH to transport channel mapping, there seems to be no need to have separate transport for different numerology or TTI length from MAC point of view. LCH mapping to resources of all numerology/TTI length could still be considered as one Data Shared Channel (UL-SCH, DL-SCH) and the restrictions are done in LCP.
Proposal 3: The restriction of LCH to TTI length mapping is done in LCP with one UL-SCH and one DL-SCH without modelling as different transport channels.
3	Conclusion
In this contribution we discussed the details of logical channel to numerology mapping with the following proposals proposed:
Proposal 1: Default configuration should be a LCH can use all the TTI length of any numerology unless some restriction is otherwise configured.
Proposal 2: maximum TTI length can be configured to a LCH to restrict resources of which TTI lengths can be used to transmit data of that LCH. 
Proposal 3: The restriction of LCH to TTI length mapping is done in LCP with one UL-SCH and one DL-SCH without modelling as different transport channels.
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