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1 Introduction
In RAN2#98[1], there was some discussion about whether the MAC layer is aware of the numerology, and the following agreement was reached.

Agreements
1.	For LCP and to know which restrictions to use the MAC needs to be aware of more information than just TTI length (e.g. numerology). An abstraction based on index or profiles can be supported.   Exact parameters are FFS.  

This raises the following question. What information should MAC layer be aware of? Our view is that MAC layer should at least be aware of numerology. Moreover, to simplify the configuration/operation complexity of SR and LCP, we suggest adopting the concept of numerology index  – each numerology is associated with a distinct numerology index, so that MAC could configure SR and perform LCP correctly without the need for detailed numerology configuration.
2 Discussion
In the last meeting, it is agreed that for LCP the MAC needs to be aware of more information than just TTI length (e.g. numerology). The reason is that in NR, multiple numerologies may be applied for UL data transmission, and TTI length only is insufficient to characterize the channel without taking into account the impact of SCS and CP length. Therefore, to make LCP work normally, MAC should be aware of at least the numerology information.

Observation 1: MAC should be aware of at least numerology information to ensure expected LCP outcome.

Then the next question is, whether MAC needs to be aware of more information than numerology. For example, in [3], it is proposed for MAC layer to be aware of transmission power in addition to numerology. We think that given the numerology of a UL grant, if an additional parameter has impact on LCP operation or scheduling QoS, MAC should be aware of it.

Proposal 1: For LCP NR MAC layer is at least aware of numerology, and FFS whether any further information from PHY is needed.

Moreover, to have numerology aware LCP operation, we can downselect the agreement from [2] that a logical channel should be mapped to one or more numerologies, rather than one or more TTI duration.

Proposal 2: A logical channel is mapped to one or multiple numerologies, rather than one or multiple TTI durations.

To handle numerology-related operation in MAC, it is natural to abstract each numerology with a distinct numerology index [4][5], so as to hide detailed numerology configuration and reduce indication overhead. 

· Numerology-related operation in MAC includes
· LCP operation when a UL grant arrives
· RRC configured mapping between a LCH and the available numerologies for logical channel configuration during radio bearer addition/modification.  
· It is under discussion whether SR configurations is associated with numerology. 
· Overhead for numerology indication
RAN1 is on the stage of deciding and downselecting available numerologies, and it seems that not all possible combinations of numerology related parameters, at least including TTI length, SCS, CP length, form an available numerology. This means that indicating a numerology by separately indicating numerology related parameters is not signaling overhead efficient since some combinations of numerologies will never be used. 

[bookmark: _GoBack]Therefore, we propose to have a table listing each valid numerology configuration along with its corresponding numerology index [4]. The table could be hard-coded in spec, and during logical channel configuration a numerology index is signaled to represent an available numerology of the configured logical channel. Figure 1 illustrates the concept of numerology index. 

Observation 2: Numerology index simplifies numerology indication and maintains the invisibility of SCS and CP to MAC as in LTE.

Proposal 3: NR MAC layer adopts numerology index for numerology configuration abstraction and signaling overhead reduction.




Figure 1. Exemplary illustration of numerology index. Each logical channel is mapped to one or multiple numerology indexes. MAC performs LCP based on at least numerology index of UL grant from PHY.
3 Conclusions
In this contribution, we discuss the MAC abstraction issue and think numerology is sufficient and necessary for LCP. Therefore, we propose ‘numerology index’ to abstract detailed numerology configuration and enable MAC to handle and distinguish different numerology easily. 

Observation 1: MAC should be aware of at least numerology information to ensure expected LCP outcome.

Observation 2: Numerology index simplifies numerology indication and maintains the invisibility of SCS and CP to MAC as in LTE.

According to observations above, we have the following proposals.

Proposal 1: For LCP NR MAC layer is at least aware of numerology, and FFS whether any further information from PHY is needed.

Proposal 2: A logical channel is mapped to one or multiple numerologies, rather than one or multiple TTI durations.

Proposal 3: NR MAC layer adopts numerology index for numerology configuration abstraction and signaling overhead reduction.
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