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1. 
Introduction

As captured in the requirements for next generation access technologies [1], RAN should strive for enough flexibility to support current envisaged and future requirements for the different use cases to support for wide range of services. 
The design of the RAN architecture shall allow a flexible split of RAN functions.

It is essential to ensure the modularity of the user plane stack design and allow efficient and modular implementation to meet the following design goals of next generation RAN:

· Adaptive to support a wide variety of devices and applications across different data rates, reliability, and latency requirements.

· Adaptive to multi-connectivity to the 4G RAN and WLAN for collocated and non-collocated packet split.

· Support distributed RAN deployment support and flexible functional split.
This contribution provides an overall summary for the requirements of layer 2 user plane functions. We examined the purpose and the necessity of each function in layer 2 user plane stack based on next generation RAN objectives and scenarios. 
2. 
User plane function analysis
The scope of user plane layer 2 discussed in this contribution includes the functions residing in PDCP, RLC, and MAC layer handling across logical channels. The complete list of functions within scope are summarized in table 1. 

Table 1. Summary of current layer 2 functions
	Protocol
	Current U-plane functions

	PDCP
	IP header compression

Security 

Reordering and duplicate detection (for connection re-establishment and split bearer)

Retransmissions (for connection re-establishment)

	RLC
	Concatenation

Segmentation and reassembly

Reordering and duplicate detection

Retransmissions (AM only)

	MAC
	Priority handling between logical channels 

(De)multiplexing of MAC SDUs and padding


In the following, we discuss the purpose and requirements of each function.
Reordering
The purpose of reordering function is to provide in-order delivery service for network and transport layer, i.e. reordering packets that are received out of order from the lower layers. In next-generation RAN, the following observations apply: 
· Packets may be received out of order from MAC layer in split bearer and carrier aggregation scenarios. 
· Some applications require in-order delivery, e.g. , e.g. TCP applications, and some applications do not require in-order delivery, e.g. VoIP application.

Requirement 1: An optional reordering function is required at layer 2. 
Requirement 2: The reordering functions should be located at the highest protocol which can receive out-of-order packets to eliminate duplicate functionalities and buffering overhead in distributed deployments.

Segmentation and reassembly
The purpose of segmentation and reassembly function is to segment packets from upper layer to fit in smaller MAC SDUs. In next-generation RAN, the following observations apply:

· The packets may be segmented at cell edge due to channel condition and QoS scheduling. 
· The segmentation function requires input from MAC layer scheduling.

· Segmentation and reassembly results in processing overhead and latency. At peak data rate, i.e. 20Gbps for downlink and 10Gbps for uplink, the lack of segmentation function results in <1.5% of resources.

· Segmentation and reassembly of small packets of certain services may not be beneficial.
Requirement 3: An optional segmentation and reassembly function is required at layer 2.

Requirement 4: Segmentation and reassembly function should be optional. 
Retransmission
The purpose of retransmission is to ensure packets are successfully received to meet the requirements of the service. For the next generaion RAN, the following observations apply:
· MAC may have a residual error floor which requires further reliability procedures at the upper layers.
· Retransmission is required for events like handover and RLF recovery.

Requirement 5: IP packet-level retransmission function capability is required due to radio link failure. 

Requirement 6: Retransmission function should be optional. 

Concatenation
The purpose of concatenation is to concatenate packets from multiple logical channels in a transmission unit for efficient utilization of a link. In next-generation RAN, the following observations apply:
· A MAC PDU should be able to carry multiple upper layer packets.
· The concatenation function requires input from MAC layer scheduling.

· MAC layer provides a concatenation function along with multiplexing and demultiplexing.

Therefore, the proposed requirements are:

· Requirement 1: A mandatory concatenation function should be supported.

3. 
Summary of proposal
RAN2 should agree to the following proposed requirements for the RAN user plane layer 2 stack listed in table 1. 

Table 1. Summary of proposed requirements
	Feature
	Mandatory / Optional

	Compression
	Optional

	Reordering and duplicate detection
	Optional

	Retransmission
	Optional

	Segmentation and reassembly
	Optional

	Concatenation
	Mandatory

	Multiplexing, demultiplexing, and Padding
	Mandatory


Editor’s note: FFS where each function is hosted in terms of the U-plane protocol stack. Consisderations – Multi-connectivity and flexible functional split requiremnts
4. 
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