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1 Introduction

1. RAN#71 in March approved a NR SID [1]. One of objective of study item is: 

 (1) Target a single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 including

- Enhanced mobile broadband

- Massive machine-type-communications

- Ultra reliable and low latency communications
Related to the above objective, RAN should:

(4) Study and identify the technical features necessary to enable the new radio access to meet objective 1 and 2, also including:

- Efficient multiplexing of traffic for different services and use cases on the same contiguous block of spectrum
2. In the last RAN1#84bis, the following statements are agreed:

· For the study of NR, RAN1 assumes that multiple (but not necessarily all) OFDM numerologies can apply to the same frequency range
· Note: RAN1 does not assume to apply very low value of subcarrier spacing to very high carrier frequency
· Non-orthogonal multiple access should be investigated for diversified NR usage scenarios and use cases

· At least for UL mMTC, autonomous/grant-free/contention based non-orthogonal multiple access should be studied
As of RAN1 agreements, different OFDM numerologies can be applied to the same frequency range and non-orthogonal multiple access scheme could be applied for diversified NR usage scenarios and use cases.
Based on those SID and RAN1 agreements, we would like to investigate RAN2 approaches how to support those of various services and use cases. The most interesting question might be whether current LTE protocol can support different usage scenarios (eMBB/URLLC/mMTC) or not. If it is, then we could reuse most part of LTE protocol for NR design, otherwise NR user protocol should be designed to accommodate those of multiple services.
2 LTE user plane review
If the current LTE user plane architecture could already support multiple services (e.g. QoS and DRB concept in LTE), then NR user plane could reuse most of LTE user plane features. If not, we should identify the issues why LTE user plane could not support the NR use cases.
2.1 LTE User plane structure
The figure 1 shows the protocol stack for the LTE user plane, where PDCP, RLC and MAC sublayers (terminated in eNB on the network side) perform the user plane functions (e.g. header compression, ciphering, scheduling, ARQ and HARQ).
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Figure 1. User plane protocol stack in LTE 
If we assume that user-plane is ideally optimized for a specific service or use case (e.g. eMBB/URLLC/mMTC or future services), a straightforward design of NR user-plane could be as follows: 
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Figure 2. NR user plane protocol stack optimized for eMBB/URLLC/mMTC
If a NR-nodeB or a NR-UE only support one of use cases, for example mMTC, PDCP/RLC/MAC/PHY configuration should be optimized for mMTC use case. However, a NR-nodeB or a NR-UE support multiple use cases, for example, eMBB/URLLC, RRC should configure PDCP/RLC/MAC/PHY properly according to traffic type associated with the particular use case. As in RAN1 agreements in [2], PHY configurations ((e.g. OFDM numerology, multiple access scheme (orthogonal or non-orthogonal)) could be different within the same frequency range.
2.2 L2 Protocol Structure in LTE
LTE L2 protocol structure is shown in Figure 3. The PDCP/RLC/MAC configuration is eNB specific.
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Figure 3. LTE L2 Protocol Structure

In order to support PDCP/RLC/MAC configuration for a specific service, the current LTE PDCP/RLC can be properly configured on DRB basis, whereas MAC has a single configuration regardless of DRBs.

Observation : LTE PDCP/RLC support different DRB configurations associated with service type, whereas MAC has a single configuration. 
2.3 Considerations of NR user plane structure
Based on the above, there are three issues being considered to support various NR services .
· Relation of DRB configuration and NR service
· Relation of MAC configuration and NR service
· Relation of PHY configuration and NR service
3 Discussion
3.1.1 Relation of DRB configuration and NR service
Case 1: one to one mapping of NR service and DRB configuration
A specific service (e.g. eMBB/URLLC/mMTC) may have a single DRB configuration. 
Case 2: one to N mapping of NR service and DRB configurations
A specific service (e.g. eMBB/URLLC/mMTC) may have multiple DRB configurations.

Approach 1 has a limitation to support multiple traffic types having different QoS within a single NR service (e.g. eMBB has quite large range of applications). Therefore NR L2 should support multiple DRB configurations within a specific NR service.
[Proposal 1] NR L2 supports one to N mapping of NR service and DRB configurations
3.1.2 Relation of MAC configuration and NR service
Approach 1: one to one mapping of NR service and MAC configuration
A specific service (eMBB/URLLC/mMTC) may have a single MAC configuration. 
Approach 2: one to N mapping of NR service and MAC configurations
A specific service (eMBB/URLLC/mMTC) may have multiple MAC configurations. 
When we consider MAC configuration for a specific use case, for example HARQ configuration of eMBB or HARQ configuration of URLLC, each of those services could have different configurations due to different data rate, latency and reliablity requirements. However, it seems not to necessarily support variety of HARQ configurations within a specific NR service.
[Proposal 2] NR L2 supports one to one mapping of NR service and MAC configuration
3.1.3 Relation of PHY configuration and NR service
Approach 1: one to one mapping of NR service and PHY configuration
A specific service (eMBB/URLLC/mMTC) may have a single PHY configuration. 
Approach 2: one to N mapping of NR service and PHY configurations
A specific service (eMBB/URLLC/mMTC) may have multiple PHY configurations. 
As in RAN1agreements in [2],
1. Multiple (but not necessarily all) OFDM numerologies can apply to the same frequency range
2. Non-orthogonal multiple access could be supported for diversified NR usage scenarios and use cases
Although this is out of scope in RAN2, we can assume that RAN1 will study different PHY configurations and non-orthogonal multiple access schemes for various NR services.  Based on current RAN1 agreement, it is reasonable that RAN2 currently assume one to one mapping of NR service and PHY configuration.

[Proposal 3] RAN2 assume NR supports one to one mapping of NR service and PHY configuration, but a specific decision/design of PHY configuration for NR service is out of scope of RAN2.
According to the proposal 1, 2 and 3, NR L2 structure options are shown as an example in figure 4 and 5. Approach 1 is similar to current LTE structure. Basically it assume that each NR service is capable of multiple DRB configurations and a single MAC entity. More specifically, It is consisted of service agnostic common functions and service specific functions. 
Approach 2 is similar with current LTE Dual Connectivity. It assume that each NR service is capable of multiple DRB configurations and has a separate MAC entity, which can be configured for a specific NR service. Some MAC functions might be same across the services, but most of MAC functions of each service can be optimized for a particular NR service.
Approach 1: LTE like NR L2 user-plane structure. 
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Figure 4 : NR Layer 2 Structure (App. 1)
Approach 2: LTE DC like NR L2 user-plane structure.
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Figure 5 : NR Layer 2 Structure (App. 2)
Any of those of structures, we could reuse current LTE user plane to support NR services. Therefore, we would like to propose as follows:

[Proposal 4] LTE user plane should be a baseline to discuss NR user plane design to support various NR services.
[Proposal 5] RAN2 is asked to capture the figure4 and figure 5 as an example of NR L2 user plane structure in RAN2 NR TR.

4 Conclusion

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

Observation  : LTE PDCP/RLC support different configuration associated to DRB, whereas MAC has a single configuration.
[Proposal 1] NR L2 supports one to N mapping of NR service and DRB configurations
[Proposal 2] NR L2 supports one to one mapping of NR service and MAC configuration
[Proposal 3] RAN2 assume NR supports one to one mapping of NR service and PHY configuration, but a specific decision/design of PHY configuration for NR service is out of scope of RAN2.
 [Proposal 4] LTE user plane should be a baseline to discuss NR user plane design to support various NR services.

[Proposal 5] RAN2 is asked to capture the figure4 and figure 5 as an example of NR L2 user plane structure in RAN2 NR TR.
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