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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The current PDCP specifications describes the main principles of how EHC compresses Ethernet frames. However, the current description remains vague. In this discussion, we will try to modify some EHC descriptions and make the current specification more clearly.
2. Discussion
Issue 1：Output packet of EHC protocol
In the TS 38.323 g00, it is specified that the EHC protocol can generates two type of output packets as below. The EHC compressed packets is associated with one PDCP SDU. It is clear that the EHC compressed packets include EHC full header packets and EHC compressed header packets. However, as the “EHC compressed packets” and “EHC compressed header packets” are quite similar, it is easy to misunderstand that the EHC compressed packets only refer to the EHC compressed header packets.
	5.12.4	Header compression using EHC
If EHC is configured, the EHC protocol generates two types of output packets:
-	EHC compressed packets, each associated with one PDCP SDU;
-	standalone packets not associated with a PDCP SDU, i.e. EHC feedback.



Observation 1: The EHC compressed packets (including both the compressed header packet and full header packet) could be misunderstood only as the EHC compressed header packet.

Issue 2: EHC principle
In the current TS 38.323, there are specified two kind of header compression (i.e. ROHC and EHC). Compared with ROHC, EHC is a quite simple header compression as it is realized by removing these static fields from Ethernet packet. Thus, it is better to add some description to make EHC protocol more clearly and easier to understand.
	A.1	EHC principle
The Ethernet header compression (EHC) protocol compresses Ethernet header as shown in Figure A.1-1 [15]. The fields that are compressed by the EHC protocol are: DESTINATION ADDRESS, SOURCE ADDRESS, 802.1Q TAG, and LENGTH/TYPE. The fields PREAMBLE, SFD, and FCS are not transmitted in 3GPP system, and thus not considered in EHC protocol. There may be more than one 802.1Q TAG fields in the Ethernet header, and all are compressed by the EHC protocol. The padding (PAD) is not compressed by the EHC protocol.



Observation 2: It is not clear whether compressing the EHC header means removing some fields from Ethernet packet.

Issue 3：EHC full header/compressed header packet format
In the TS 38.323 g00, it is specified that the EHC compressed header packets in Figure A.2.1.1-2 will carry a PAYLOAD(+PAD) field while the Ethernet packet in Figure A.1-1 also carry a PAYLOAD(+PAD) field. For the EHC compressed header packets, its PAYLOAD(+PAD) field actually carry the PAYLOAD(+PAD) in original Ethernet packet and uncompressed EHC header fields (e.g. LLC/SNAP, which are not considered in EHC). As the Figure A.1-1 only give the basic Ethernet format (i.e. without LLC/SNAP related fields), it is easy to consider that the PAYLOAD(+PAD) Figure A.1-1 and PAYLOAD(+PAD) Figure A.2.1.1-2 are same. Thus, it is better to modify the related field to distinguish them, e.g modify the “PAYLOAD(+PAD)” in EHC full header packet format and EHC compressed header packet format into “PAYLOAD”.
	

Figure A.1-1: Ethernet packet format [15]

	


Figure A.2.1.1-1: EHC Full Header packet format 
Figure A.2.1.1-2: EHC Compressed Header packet format



Observation 3: As the payload (+PAD) field in Figure A.1-1 and the payload (+PAD) field in Figure A.2.1.1-2 have the same field name, it could be misunderstood that these two fields have the same content. However the payload (+PAD) field in Figure A.2.1.1-2 may carry uncompressed Ethernet header fields (e.g. LLC/SNAP).

Proposal 1: Adopt the text proposal polishing the EHC related text in 38.323.
3. Conclusion
According to the above the analysis, we have the following observations and proposal.
Observation 1: The EHC compressed packets (including both the compressed header packet and full header packet) could be misunderstood only as the EHC compressed header packet.
Observation 2: It is not clear whether compressing the EHC header means removing some fields from Ethernet packet.
Observation 3: As the payload (+PAD) field in Figure A.1-1 and the payload (+PAD) field in Figure A.2.1.1-2 have the same field name, it could be misunderstood that these two fields have the same content. However the payload (+PAD) field in Figure A.2.1.1-2 may carry uncompressed Ethernet header fields (e.g. LLC/SNAP).
Proposal 1: Adopt the text proposal polishing the EHC related text in 38.323.

4. Text Proposal
Start of 1st Change
[bookmark: _Toc37126979]5.12.4	Header compression using EHC
If EHC is configured, the EHC protocol generates two types of output packets:
-	EHC compressed packets (including EHC full header packets and EHC compressed header packets), each associated with one PDCP SDU;
-	standalone packets not associated with a PDCP SDU, i.e. EHC feedback.
An EHC compressed packet is associated with the same PDCP SN and COUNT value as the related PDCP SDU. The header compression is not applicable to the SDAP header and the SDAP Control PDU if included in the PDCP SDU.
EHC feedback are not associated with a PDCP SDU. They are not associated with a PDCP SN and are not ciphered.

End of 1st Change

Start of 2nd Change

[bookmark: _Toc37127019]A.1	EHC principle
The Ethernet header compression (EHC) protocol compresses Ethernet header as shown in Figure A.1-1 [15]. The fields that are compressed (i.e. removing the fields from the Ethernet packet) by the EHC protocol are: DESTINATION ADDRESS, SOURCE ADDRESS, 802.1Q TAG, and LENGTH/TYPE. The fields PREAMBLE, SFD, and FCS are not transmitted in 3GPP system, and thus not considered in EHC protocol. There may be more than one 802.1Q TAG fields in the Ethernet header, and all are compressed by the EHC protocol. The padding (PAD) is not compressed by the EHC protocol.

End of 2nd Change
[bookmark: _GoBack]
Start of 3rd Change

[bookmark: _Toc37127020]A.2	EHC packet format and parameters
[bookmark: _Toc37127021]A.2.1	EHC packet format
[bookmark: _Toc37127022]A.2.1.1	EHC Full Header packet and EHC Compressed Header packet
Figure A.2.1.1-1 and Figure A.2.1.1-2 show the formats of EHC FH packet and EHC CH packet, respectively.



Figure A.2.1.1-1: EHC Full Header packet format



Figure A.2.1.1-2: EHC Compressed Header packet format

End of 3rd Change

image2.emf
PAYLOAD (+PAD)

Ethernet header

F/C

CID (present when 15 bits CID is configured)

CID


Microsoft_Visio___2.vsdx
PAYLOAD (+PAD)
Ethernet header

F/C
CID (present when 15 bits CID is configured)
CID



image3.emf
PAYLOAD (+PAD)

F/C

CID (present when 15 bits CID is configured)

CID


Microsoft_Visio___3.vsdx
PAYLOAD (+PAD)

F/C
CID (present when 15 bits CID is configured)
CID



image4.emf
PAYLOAD

Ethernet header

F/C

CID (present when 15 bits CID is configured)

CID


Microsoft_Visio___4.vsdx
PAYLOAD
Ethernet header

F/C
CID (present when 15 bits CID is configured)
CID



Microsoft_Visio___5.vsdx
PAYLOAD (+PAD)
Ethernet header

F/C
CID (present when 15 bits CID is configured)
CID



image5.emf
PAYLOAD

F/C

CID (present when 15 bits CID is configured)

CID


Microsoft_Visio___6.vsdx
PAYLOAD

F/C
CID (present when 15 bits CID is configured)
CID



Microsoft_Visio___7.vsdx
PAYLOAD (+PAD)

F/C
CID (present when 15 bits CID is configured)
CID



image1.emf
Compressed by EHC

EXTENSION

PREAMBLE 7 octets : Not transmitted

START OF FRAME DELIMITER (SFD)

DESTINATION ADDRESS

1 octet : Not transmitted

6 octets

SOURCE ADDRESS 6 octets

802.1Q TAG (optional) 4 octets

LENGTH/TYPE 2 octets

PAYLOAD (+PAD) 42-1500 octets

FRAME CHECK SEQUENCE (FCS) 4 octets : Not transmitted


Microsoft_Visio___1.vsdx
Compressed by EHC
EXTENSION
PREAMBLE
7 octets : Not transmitted
START OF FRAME DELIMITER (SFD)
DESTINATION ADDRESS
1 octet : Not transmitted
6 octets
SOURCE ADDRESS
6 octets
802.1Q TAG (optional)
4 octets
LENGTH/TYPE
2 octets
PAYLOAD (+PAD)
42-1500 octets
FRAME CHECK SEQUENCE (FCS)
4 octets : Not transmitted



