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1. Introduction
In RAN3 111-e meeting, the issue on Synchronization of Ethernet compression over E1 interface was discussed and a Liaison was sent to RAN 2 [1]. The scenario is that gNB-CU-UP possible decides to not run the compression proposed by gNB-CU-CP (e.g. for processing load reason). RAN2 replied the LS with the following outcome in [2]: 
RAN2 would like to thank RAN3 about the questions regarding Ethernet Compression (EHC). RAN2 has discussed the issue on their end and concluded the following:
· In case EHC headers would not be included in DL packets, EHC desynchronization cannot be handled by the UE. However, the EHC header should be always included in both UL and DL when EHC is configured for the UE.
· With the assumption that EHC headers would be included in both UL and DL, desynchronization can be handled by implementation by sending Full Header packets. However, this results to overhead due to full EHC headers being present in the packets.


In this paper, we will further discuss the Synchronization of Ethernet compression based on the reply from RAN2. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion 
According to the LS reply from RAN2 [2], in the case that once EHC is configured to the UE, if EHC headers would be included in both UL and DL, desynchronization can be handled by implementation by sending Full Header packets. And RAN2 also pointed out that there is overhead due to full EHC headers being present in the packets. The overhead of EHC header is 1-2 bytes according to RRC configuration. 
Referring to the ROHC mechanism, as detailed in [3], ‘ROHC has not been defined for all kinds of IP headers. Profile 0x0000 provides a way to send IP packets without compressing them. This can be used for IP fragments, RTCP packets, and in general for any packet for which compression of the header has not been defined, is not possible due to resource constraints, or is not desirable for some other reason.’ As defined in [4], the profile 0x0000 describes the uncompressed ROHC profile. The overhead of Profile 0x0000 is serval octets, as shown in Figure 1. Consequently, for the uncompressed IP packets that is sent with the Profile 0x0000, the overhead on the Profile 0x0000 which is larger than that on the EHC header is not avoidable. 
[image: C:\Users\x00534174\AppData\Roaming\eSpace_Desktop\UserData\x00534174\imagefiles\167D7030-042A-46F5-9ED1-7A72B356BF14.png]
[bookmark: _Ref70259563]Figure 1 format of Profile 0x0000 defined in RFC 3095
[bookmark: _Ref70262287][bookmark: _Ref70262517]Observation 1. In ROHC mechanism, the uncompressed IP headers could sent with the Profile 0x0000, which results in unavoidable overhead on the Profile 0x0000 (serval octets).
In the ROHC mechanism, this issue is not possible to happen due to resource constraints, or is not desirable for some other reason. 
[bookmark: _Ref70262524]Observation 2. In ROHC mechanism, it is impossible to not compress IP headers due to resource constraints, or is not desirable for some other reason. 
The EHC parameters IE might be included in the BEARER CONTEXT SETUP REQUEST message, and the gNB-CU-UP may take these parameters into account to perform EHC compression for the concerned DRB. There is the possibility that the gNB-CU-UP does not perform the EHC even though the EHC is configured.
With the RAN3 assumption that the gNB-CU-UP may not perform the EHC configured by the gNB-CU-CP, there may happen at two scenarios. 
· Scenario 1: the gNB-CU-UP determines not to perform the EHC as configured during the bearer context setup procedure. 
The load of the gNB-CU-UP can be reported to gNB-CU-CP using existing procedures, i.e. Resource Status Reporting procedure. The gNB-CU-CP configures the gNB-CU-UP to perform the ECH with considering the load of the gNB-CU-UP. Similar to RoHC, it is also rare that the gNB-CU-UP cannot perform the EHC configured for a concerned DRB during the bearer context setup procedure. 
Observation 3. As gNB-CU-CP is aware of the load status of gNB-CU-UP, it should be rare case for the gNB-CU-UP to not perform EHC as requested by the gNB-CU-CP during the bearer context setup procedure
· Scenario 2: the gNB-CU-UP performs the EHC for a DRB with configured EHC dynamically.
For a concerned DRB that has been configured with EHC, the gNB-CU-UP may determine whether to perform the EHC dynamically based on load variation. For example, the gNB-CU-UP may perform the EHC when the load is not high; and vice visa. 
Observation 4. The gNB-CU-UP may decides to update the EHC implementation based on its load status change
Regarding the above two scenarios, there are two possible solutions to avoid the EHC desynchronization between UE and network:
· Solution 1: gNB-CU-CP is made aware of the gNB-CU-CP decision on EHC implementation;
· Solution 2: once the EHC is configured by the gNB-CU-UP, the ECH headers would be included in data packets regardless the EHC implementation. 
For Solution 1, the problem in Scenario 1 could be solved with introducing additional signalling. However, as we discussed above, Scenario 1 is a corner case. Solution 1 may introduce new issues to Scenario 2. For example, in solution1, if the gNB-CU-UP determines not to perform EHC for a configured DRB, the gNB-CU-UP shall inform its decision to gNB-CU-CP; and the gNB-CU-CP has to reconfigure this DRB which will involve PDCP re-establishment and other corresponding procedures. During this procedure, intolerable latency and data loss to IIoT services will be introduced. 
[bookmark: _Ref70262526]Observation 5. To allow gNB-CU-CP made aware of the gNB-CU-CP decision on EHC implementation requires new signalling and will lead to additional latency and data loss to update EHC implementation. 
For Solution 2, the issues in both Scenario 1 and 2 can be solved without introduce new signalling. For a DRB configured with EHC, if the gNB-CU-UP determines not to preform EHC, it will insert all-zeros CID in the EHC header for all DL PDCP SDUs. And the UE is able to work out that the EHC is not applicable for the corresponding data packets using existing algorithms. Comparing with Solution 1, Solution 2 is more flexible as the gNB-CU-UP could determine to perform the configured EHC without introducing potential latency and data loss. Regarding the overhead on the EHC header, as mentioned in Observation 1, ROHC mechanism cannot avoid the overhead either while IP headers are not compressed. Therefore, with aligning with ROHC, EHC header (1-2 bytes configured by RRC) is acceptable. 
[bookmark: _Ref70262527]Observation 6. With aligning with the ROHC mechanism, the overhead of the EHC header is acceptable.
[bookmark: _Ref69981242][bookmark: _Ref69981280]Proposal 1. If the EHC is configured by gNB-CU-CP, the ECH headers would be included in data packets regardless the EHC implementation by the gNB-CU-CP; the gNB-CU-CP shall insert all-zeros CID in the EHC header for all DL PDCP SDUs if EHC is not performed.

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Conclusion
[bookmark: _Toc423020280]In this contribution, we discussed the Synchronization of Ethernet compression over F1 interface based on Reply LS from RAN2. The proposal is:
Observation 1. In ROHC mechanism, the uncompressed IP headers could sent with the Profile 0x0000, which results in unavoidable overhead on the Profile 0x0000 (serval octets).
Observation 2. In ROHC mechanism, it is impossible to not compress IP headers due to resource constraints, or is not desirable for some other reason. 
Observation 3. As gNB-CU-CP is aware of the load status of gNB-CU-UP, it should be rare case for the gNB-CU-UP to not perform EHC as requested by the gNB-CU-CP during the bearer context setup procedure
Observation 4. The gNB-CU-UP may decides to update the EHC implementation based on its load status change
Observation 5. To allow gNB-CU-CP made aware of the gNB-CU-CP decision on EHC implementation requires new signalling and will lead to additional latency and data loss to update EHC implementation. 
Observation 6. With aligning with the ROHC mechanism, the overhead of the EHC header is acceptable.
Proposal 1. If the EHC is configured by gNB-CU-CP, the ECH headers would be included in data packets regardless the EHC implementation by the gNB-CU-CP; and the gNB-CU-CP shall insert all-zeros CID in the EHC header for all DL PDCP SDUs if EHC is not performed.
5. Reference
[1] R3-211128, LS on synchronization of Ethernet Compression, TSG-RAN WG3#111-e. 
[2] R2-2104619, Reply LS on synchronization of Ethernet Compression, TSG-RAN WG2 Meeting #113bis Electronic.
[3] RObust Header Compression (ROHC): Framework and four profiles: RTP, UDP, ESP, and uncompressed, RFC 3095.
[4] The RObust Header Compression (ROHC) Framework, RFC 4995.


3GPP
image1.png
4dd-CTD octet if for small CIDs and (CID != 0)
B e S
It 10 |res|
e et S

/  0-2 ostets of CID info  / 1-2 ostets if for large CIDs

B g
| Profile = 0 | 1 octet
f L S
| CRC | 1 octet
B

(optional)
/ IP packet / variable length

res: Always zero.




