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1. Introduction
As described in the SID of “Study on NR New Radio Access Technology”, the NR should target a single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913. The intention of this contribution is to give some consideration on how to support different verticals in NR and identify the impact on NR UP architecture.
2. Consideration on the aggregation of different numerologies
NR is designed to support kinds of verticals, including:
-
eMBB (enhanced Mobile Broadband): The deployment scenarios are indoor hotspot, dense urban, rural, urban macro and high speed. It requires very high throughout and low latency. The target for user plane latency should be 4ms for UL, and 4ms for DL.
-
mMTC (massive Machine Type Communications): The deployment scenarios may be the urban coverage for massive connection scenario. It requires large and continuous coverage. The target for UE battery life should be 15 years.
-
URLLC (Ultra-Reliable and Low Latency Communications): The deployment scenarios may be some special scenarios. It requires very strict latency and high reliability. The target for user plane latency should be 0.5ms for UL, and 0.5ms for DL. 

Since different verticals have different usage and performance requirement, different numerologies may be used in physical layer for these verticals accordingly, and the different access technology and numerology used for different verticals can be considered as some kind of air interfaces subset (AIS). The whole frequency band in NR system may include several AISs. However, having different AIS in physical layer does not mean we have to configure dedicated resource for each vertical. On the contrary, considering the physical resource is very valuable, in order to improve physical resource efficiency, the physical resources dynamically sharing among different verticals with different numerology should be supported. One example is given as follow:
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Figure 1 Example of resource allocation dynamically
As depicted in figure 1, in TTI#1, eMBB have lots of data in buffer for transmission, so the NW schedule more physical resource to AIS-1 in TTI#1, and the AIS-1 related numerology will be used in this TII. However, in TTI #2, URLLC have some more data in buffer for transmission, in order to guarantee the transmission of URLLC, more physical resource is scheduled to AIS-2 by NW accordingly, and the AIS-2 related numerology will be used on the scheduled resources accordingly
Proposal 1: The physical resources dynamically sharing among different verticals with different numerology should be supported in NR.

Taking the existing user plane protocol architecture of LTE/LTE-A as baseline, since the scheduling/physical resource allocation can be considered as part of MAC, the function resource allocation/scheduling for each AIC shall also be handled in MAC layer. One example can be found as follow:
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Figure 2: Example of the UP architecture for multiple AISs
Figure 2 depicts an example of UP architecture for multiple AISs, in which the MAC is responsible for the scheduling/resource allocation for each AISs.
Proposal 2: The physical resources dynamically sharing among different verticals with different numerology should be supported in MAC entity. And MAC can allocate the physical resources used for each AISs dynamically.
Different AIS may refer to different physical layer numerology and intend to provide different services to upper layers. Since different logical channel (e.g. RLC) may have different QoS requirement, which can only be satisfied by one or several AISs, a mapping table between logical channel and AIS may be required. Consideration the logical channel prioritization and multiplexing function, the mapping between logical channel (RLC) and AIS will be handled by MAC, and MAC should maintain the mapping information between logical channel and AIS.
Proposal 3: Mapping information between logical channel and AIS should be maintained in MAC layer.

Besides the function which is common for all the AISs, some AIS specific MAC function may be required in MAC entity. For example, in order to support URLLC, the HARQ operation on the AIS of URLLC may be different from the HARQ operation on the AIS for eMBB. Besides HARQ, the random access resource procedure may also be different in different AISs.

Proposal 4: In order to support different AISs within one MAC entity, some AIS specific MAC function may be required (e.g. HARQ, Random Access), and multiple set of AIS specific function may coexist in one MAC entity.
Based on the proposal 4, the MAC function can be categorized as the:

· AIS common function: The function which is common for all AISs, including the function such as scheduling/physical resource allocation for each AIS.

· AIS specific function: The function which is configured for one AIS specifically, including the function such as AIS specific HARQ, AIS specific RA, etc.
In order to give a better description on the MAC architecture of NR, two sublayers can be introduced in MAC: The common MAC layer and AIS specific MAC layer. One example is given as follow: 
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Proposal 5: In order to give a better description on the MAC architecture of NR, two sublayers can be introduced in MAC: The common MAC layer and AIS specific MAC layer
3. Conclusion

Proposal 1: The physical resources dynamically sharing among different verticals with different numerology should be supported in NR.
Proposal 2: The physical resources dynamically sharing among different verticals with different numerology should be handled in MAC entity. And MAC can allocate the physical resources used for each AISs dynamically.

Proposal 3: Mapping information between logical channel and AIS should be maintained in MAC layer.

Proposal 4: In order to support different AISs within one MAC entity, some AIS specific MAC function may be required (e.g. HARQ, Random Access), and multiple set of AIS specific function may coexist in one MAC entity.

Proposal 5: In order to give a better description on the MAC architecture of NR, two sublayers can be introduced in MAC: The common MAC layer and AIS specific MAC layer
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