
3GPP TSG-RAN WG2 Meeting #113bis-e
R2-2102846
Online, 12th - 20th April, 2021

Agenda item:
6.1
Source: 
Huawei, HiSilicon

Title: 
Potential issues on synchronization of EHC
Document for:
Discussion and Decision

1. Introduction

RAN3 has sent a LS [1] to RAN2 to ask if the EHC algorithm is able to automatically adapt to an initial desynchronized state between the UE and CU CP. In this contribution, we analyse this issue and propose to send a reply LS to RAN3 accordingly.

2. Discussion
In the LS [1], RAN3 indicates that in the case of disaggregated gNB architecture, it is possible that CU UP decides to not run the EHC compression proposed by CU CP (e.g. for processing load reason) while CU CP configures the UE to operate EHC compression for the DRB.
The issue indicated in the LS seems not quite clear. For a UE, if a DRB is configured to perform UL EHC by the network, the PDCP entity will generate an EHC header for each PDCP SDU. Similarly, if a DRB is configured to perform DL EHC, the PDCP entity will view that each received PDCP PDU as containing an EHC header, which includes F/C field and CID field. However for the CU UP, it is not clear what does “CU UP decides to not run the compression proposed by CU CP” really means. There may be two different understandings from RAN2’s perspective.
Understanding 1: At CU UP side, for DL transmission, all PDCP SDUs will go through EHC module and generate associated EHC headers. For UL transmission, all PDCP PDUs will go through EHC module to remove the EHC headers. 
In this understanding, in order to implement “not run the compression”, the CU UP can insert all-zeros CID in the EHC header for all DL PDCP SDUs. Thus, the CU UP as well as the UE will not establish any EHC contexts for the DL transmission, and the UE will not send the EHC feedbacks to the CU UP. 
However, for UL transmission, the UE may decide to establish EHC contexts according to its implementation, and contain normal (not all-zeros) CIDs in the EHC headers. In such case, the CU UP can just remove the EHC header from the packets and not to send any EHC feedbacks to the UE as the CU UP is to “not run the compression”. Through this implementation method, the UE cannot compress any Ethernet headers, and the CU UP does not need to run the decompression either.
Understanding 2: At CU UP side, all DL or UL packets will not go through EHC module.
In this understanding, for a DL packet, if no EHC header is generated and contained in a PDCP PDU by the CU UP, the UE will treat the first one or two bytes of the Ethernet header as the EHC header by mistake, thus parse the PDCP PDU incorrectly. Considering there is no checksum and error recovery mechanism designed for EHC, the UE cannot be aware of such error and may deliver the incorrectly parsed PDCP SDUs to higher layer. Since EHC is designed for TSN services, such error may lead to unacceptable consequence to TSN services.
Similarly, for a UL packet, if an EHC header is included in a PDCP PDU while the CU UP treats the received packet without EHC header, the CU UP will send the incorrectly parsed PDCP SDU to the 5GC. When the UPF receives such erroneous packet, it may forward the packet to an incorrect destination and lead to unpredictable results.
Based on the above analysis, if “CU UP decides to not run the compression proposed by CU CP” means understanding 1, the EHC algorithm is able to automatically adapt to the initial desynchronized state between the UE and the CU UP. Otherwise, if understanding 2 is the intended CU UP behaviour, we believe the EHC algorithm cannot cope with such desynchronization issue.
We suggest to send a reply LS to RAN3 to clarify RAN2’s understandings. RAN3 can make further decision based on this.
Proposal 1: Send a reply LS to RAN3 to clarify RAN2’s understanding, and let RAN3 to make further decision.

3 Conclusion

In this contribution, we have analyzed the desynchronization issue and made the following proposal:

Proposal 1: Send a reply LS to RAN3 to clarify RAN2’s understanding, and let RAN3 to make further decision.
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1. Overall Description:

RAN2 discussed the desynchronization issue indicated by RAN3. However it is not clear to RAN2 what “CU UP decides to not run the compression proposed by CU CP” really means. There are two different interpretations from RAN2’s perspective.

Understanding 1: At CU UP side, for DL transmission, all PDCP SDUs will run into EHC module, which will not compress the packet, but will generate associated EHC headers indicating that the packet is not compressed. For UL transmission, all PDCP PDUs will run into EHC module to remove EHC headers. Since the CU UP will not acknowledge EHC context establishment, the UE will keep on sending uncompressed packets (but with EHC header). 
Understanding 2: At CU UP side, all DL or UL packets will not run into EHC module.

If the intended CU UP behaviour for “CU UP decides to not run the compression proposed by CU CP” is according to understanding 1, the EHC algorithm is able to automatically adapt to the desynchronized state between the UE and the CU UP. Otherwise if the intended CU UP behaviour is according to understanding 2, the EHC algorithm is not able to cope with the initial desynchronized state between the UE and the CU UP.
2. Actions:

To RAN3:

ACTION: 
RAN2 respectfully asks RAN3 to take the above into account, and RAN3 can make further decision whether additional signalling between CU CP and CU UP is needed based on the actual CU UP behaviour for “CU UP decides to not run the compression proposed by CU CP”.
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