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1 Introduction
One of the objectives in the study item description is [1]:

[image: image1]
And in last RAN2 meeting, the following agreements were achieved after the discussion on requirements of TSN in 5G triggered by SA2 LS [2]:


[image: image2]
Although there are several agreements, the objective of “c) Ethernet header compression” had not been discussed. Hence, in this contribution, we focus on the analysis on Ethernet header compression in 5G system. We firstly analyze the benefits and the scenario, for example, what are the formats and size of Ethernet frame to be considered, are VLAN fields included, protocol termination etc. And then we get into the definition of the requirements for a new header compression.
2 Discussion
2.1 Scenario and benefits assessment
In existing LTE and NR, 3GPP has chosen Robust Header Compression (RoHC) for header compression, which is for optimizing real time data by compressing the headers of multiple layers down to a minimum to reduce both transmission overhead and time, especially in wireless networks with high error probabilities and scarce resources. RoHC follows a peer-to-peer concept, allows transporting the compressed data over any lower layer, and can be treated as a transparent compression entity that just eliminates overhead before it congests the network, which is the best choice to compress the overhead of IP, IPv6, UDP or RTP data.
Generally, compressing protocol header in data packet can reduce proportion of protocol header in data packet and promote transmission efficiency of data packet especially short data packet. And the Ethernet payload size for industrial application had been identified in SA1, as mentioned in section 8.1.2 [2]. 
	Message size [byte]
	200


	20 to 50


	≤ 1 k


	40 to 150 k


Table 4: Ethernet payload size for industrial application had been identified in SA1
Considering most of the fields in Ethernet header are static and typical data packets for industrial application are short, gain from the header compression is significant. Moreover, the requirement of robustness, stringent delay, jitter, and other transmission quality of TSN-based wireless Ethernet services specified in [2] made RoHC is necessary. However, current ROHC standards are only applied for IP, IPv6, UDP or RTP header etc., without the application for Ethernet header. 
Meanwhile, Ethernet header compression over a link is possible because some of the header information between packets belonging to the same flow carried within the header of a packet is same and redundant, for example, MAC address (source and destination MAC addresses), Type field, VLAN field and other IP/UDP address and type, which are always static during data transmission. 

Observation 1: Since most of the fields in Ethernet header are static and typical data packets for industrial application are short, gain from the header compression is significant.
According to different configurations of the network, there are possible two scenarios for header compression:

Scenario 1: Ethernet header compression;

Scenario 2: Hyper compression for both Ethernet header and TCP/IP header.
Observation 2: there are possible two scenarios for header compression:

Scenario 1: Ethernet header compression;

Scenario 2: Hyper compression for both Ethernet header and TCP/IP header.

2.2 Solutions for Ethernet header compression
Hence, we can reuse the principle of RoHC to design a mechanism to compress the Ethernet header. Identifying and grouping packets together into different "flows", so that packet-to-packet redundancy is maximized in order to improve the compression ratio. Then to understand the change patterns of the various header fields, making clear which type of each field is: static, semi-static, inferred or changing. At the same time, evaluation of the compression efficiency has to take the two other properties: the robustness of the encoding to losses and errors between the compressor and the decompressor, and the ability to detect and cope with errors in the decompression process, which trade against the compression efficiency. Finally, it is necessary to choose the encoding method(s) that will be applied onto different fields based on classification.  This means if the latency or capacity requirement of some services is higher, further compression can be achieved for the fields carrying information that changes more dynamically by using compression methods tailored to their respective assumed change behaviour. For example, the compression of Ethernet header fields can be selected from one of the following classes according to the service requirement: 
Observation 2: The principle of RoHC can be reuse to design a mechanism to compress the Ethernet header, identifying the compression fields according to the requirement of latency, reliability and capacity and scenario. 
Proposal 1: RAN2 can design the Ethernet header compression guided by the principle of existing RoHC mechanism, identifying the compression fields according to the requirement of latency, reliability and capacity and scenario. 

	Level 
	Compressed Filed

	1
	Type field

	2
	Type field and VLAN field

	3
	Either MAC Source address or MAC Destination address, and Type field & VLAN field

	4
	Both MAC Source address and MAC Destination address , and Type field & VLAN field

	5
	MAC Source address , MAC Destination address, Type field and VLAN field

	6
	MAC Source address , MAC Destination address, Type field , VLAN field and CRC field

	…
	….


Table 5: Example of header compression fields

Proposal 2: The specific fields can be compressed are MAC Source address, MAC Destination address, Type field, VLAN field and CRC field.  
Until now, the header compression algorithms are specified in IETF, while 3GPP only specifies some control signalling, e.g. which algorithms is adopted during data transmission. Therefore, there is another point that RAN2 need make decision on which layer to specify the Ethernet header compression function: 
· A new separate layer or
· Just within PDCP layer. 
It seems clear to specify the design of Ethernet header compression function/algorithm at a separate layer, but this will obviously introduce additional overhead and latency caused by inter-layer communication. Therefore, it is preferred the second one, defining the Ethernet header compression function/algorithm at PDCP layer.
Proposal 3: RAN2 need make decision on which layer to specify the design of Ethernet header compression function/algorithm:
· A new separate layer or

· Just within PDCP layer. 

3 Conclusions
Observation 1: Since most of the fields in Ethernet header are static and typical data packets for industrial application are short, gain from the header compression is significant.

Observation 2: The principle of RoHC can be reuse to design a mechanism to compress the Ethernet header, identifying the compression fields according to the requirement of latency, reliability and capacity requirement. 
Proposal 1: RAN2 can design the Ethernet header compression guided by the principle of existing RoHC mechanism, identifying the compression fields according to the requirement of latency, reliability, capacity requirement and scenario. 
Proposal 2: The specific fields can be compressed are MAC Source address, MAC Destination address, Type field, VLAN field and CRC field depending.  
Proposal 3: RAN2 need make decision on which layer to specify the design of Ethernet header compression function/algorithm:

· A new separate layer or

· Just within PDCP layer. 
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We proposed to capture the following text proposals in TR 38.825.

* * * Start of Change * * * 

6.6
Ethernet header compression

6.6.1
Scenario and benefits assessment

Editor’s note: RAN2 responsibility 
According to different configurations of the network, there are possible two scenarios for header compression:

Scenario 1: Ethernet header compression;

Scenario 2: Hyper compression for both Ethernet header and TCP/IP header.
Since most of the fields in Ethernet header are static and typical data packets for industrial application are short, gain from the header compression is significant.

6.6.2
Potential solutions

Editor’s note: RAN2 responsibility
The principle of RoHC can be reuse to design a mechanism to compress the Ethernet header, identifying the compression fields according to the requirement of latency, reliability and capacity and scenario. And the specific fields can be compressed are MAC Source address, MAC Destination address, Type field, VLAN field and CRC field depending.   
* * * End of Change * * * 




Time Sensitive Networking related enhancements:


Accurate reference timing: Delivery & related process (e.g. SIB delivery or RRC delivery to UEs, Multiple Transmission points) (RAN2/RAN3/RAN1)


Enhancements (e.g. for scheduling) to satisfy QoS for wireless Ethernet when using TSN traffic patterns as specified in TR 22.804 (RAN2/RAN1). Note: RAN2 to start the work, RAN1 to take action based on RAN2 progress.


Ethernet header compression (RAN2):


Analysis of the benefits and the scenario (e.g. what are the formats and size of Ethernet frame to be considered, are VLAN fields included, protocol termination etc.). 


Definition of the requirements for a new header compression.








Agreements for the SA2 LS


1 	From RAN perspective, we prefer Black Box approach and will indicate this to SA2.


2	From RAN2 perspective, handling of packet arrival jitter will not be considered in performance evaluation without SA2 request. We will expect RAN1 to analyse latency and reliability.


3	SA2 and RAN3 should discuss whether any work is needed for time information delivery to the gNB.














