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1. Introduction
In Rel-17, the eNB architecture is enhanced to achieve eNB-CP and eNB-UP separation for both E-UTRAN and NG-RAN. And the E1 interface is enhanced to support the interface between the eNB-CP and the eNB-UP. 
In E-UTRAN, the eNB-UP can support both E-UTRA PDCP and NR PDCP. E-UTRAN uses either one of the two based on the PDCP configuration provided over E1, which is contained in the same format, i.e., PDCP Configuration IE, for both E-UTRAN and NR PDCP in common. However, in the current specification, there is no information from the eNB-CP to the eNB-UP to determine which PDCP version is in use.
In this contribution, we discuss the reason why the eNB-UP should know the PDCP version and the impact on the E1 interface.
The first revision of this contribution was submitted to the RAN3#122 meeting. After receiving companies comment online as below, we put additional description with red coloured text in the box after Observation 4. 

	R3-237547
	Discussion on providing the PDCP version from the eNB-CP to the eNB-UP over the E1 interface (Samsung)
	Discussion

Nok: The scenario will not happen, may be discussed in R18

E///: This is not critical

HW, ZTE: What’s the consequence if the PDCP configuration can not be understood in the same version

noted


2. Discussion
In Rel-17, RAN3 completed the enhancement for eNB architecture for both E-UTRAN and NG-RAN, and the eNB-CP and eNB-UP separation is supported in the split eNB architecture. And RAN3 agreed enhancing E1AP to support the interface between the eNB-CP and the eNB-UP.
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Overall architecture for separation of eNB-CP and eNB-UP
Observation 1: The split eNB architecture with the eNB-CP and the eNB-UP(s) is supported.
Referring to TS 36.401, the eNB-UP can support both E-UTRA PDCP and NR PDCP:
“eNB-User Plane (eNB-UP): a logical node hosting the user plane part of the PDCP protocol for an eNB. The eNB-UP terminates the UP interface for E-UTRA or NR PDCP PDUs with the eNB-CP.” [1]
To configure the PDCP related parameters for a DRB to the eNB-UP, the eNB-CP includes the PDCP Configuration IE in the BEARER CONTEXT SETUP REQUEST message and in the BEARER CONTEXT MODIFICATION REQUEST message. The PDCP Configuration IE is used regardless of using E-UTRA PDCP or NR PDCP.
In the PDCP Configuration IE, there is no IE which could indicate whether E-UTRA PDCP or NR PDCP is used. Among the PDCP related parameters and the parameter values, some parameters or some values are used only for E-UTRA PDCP or NR PDCP. For example, 15 bits length for PDCN SN size could be used only for E-UTRA PDCP, but not for NR PDCP. So if such kind of parameter or parameter value is included in the PDCP Configuration IE, the eNB-UP could determine implicitly whether E-UTRA PDCP or NR PDCP should be used. However, if the PDCP Configuration IE includes only parameters and values that could be used for both E-UTRA PDCP and NR PDCP, the eNB-UP can’t determine which PDCP version should be used.
Observation 2: The eNB (eNB-UP) can use either E-UTRA PDCP or NR PDCP, but the PDCP configuration over E1AP doesn’t include PDCP version information.
If E-UTRA PDCP and NR PDCP support only compatible features and PDU formats, there might be no operation issues in the eNB-UP even though the eNB-UP doesn’t know the PDCP version. However, referring to TS 36.323 and TS 38.323, the PDCP status report format for E-UTRA PDCP and for NR PDCP is different. 
For E-UTRA PDCP, the PDCP status report PDU includes the FMS field, which indicates the PDCP SN of the first missing PDCP SDU. And its length can be 12 bits, 15 bits or 18 bits depending on the length used for the PDCP SN. However, for NR PDCP, the PDCP status report PDU includes the 32-bit long FMC field regardless of the PDCP SN length, which indicates the COUNT value of the first missing PDCP SDU within the reordering window. 
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Observation 3: The PDCP Data PDU format for E-UTRA PDCP and NR PDCP is different.
Again, in the E-UTRAN system, if the PDCP SN length for a DRB is configured with 12 bits or 18 bits, the eNB-UP doesn’t know which PDCP version, i.e., E-UTRA PDCP or NR PDCP, is used. So when the eNB-UP receives a PDCP status report from a UE, the eNB-UP may wrongly interpret the PDCP status report and the PDCP operation would fail. 
Observation 4: Without knowledge of the PDCP version for a DRB in E-UTRAN system, the eNB-UP may wrongly interpret PDCP status report from a UE and PDCP operation may fail.
	To describe Observation 4 in detail;

Assume that the eNB-UP received the PDCP status report of 3 bytes. In this case, the eNB-UP is able to understand the PDCP version is E-UTRA as minimum size of the PDCP status report for NR is 5 bytes. 

The problem happens with the PDCP status report packet of 5 bytes or larger. 

For the PDCP status report larger than 5 bytes, it could be interpreted to either one, PDCP NR or E-UTRA.  

Assume a UE is using E-UTRA PDCP version and the original intension was to inform of FMS = 50th packet, i.e., 1~49th packets are well received. 

When the eNB-CU interpret the PDCP status report in PDCP NR version, which is wrong, and somehow derived using FMC in the PDCP status report that the first missing packet is 100th packet, which is totally wrong again, the UE will never get chance to receive 50~99th packets since the eNB-UP considers there is no problem before 100th packet by interpreting the PDCP status report with a wrong way. 

Again, information inside the PDCP status report was FMS regarding to UE’s intension, but there is possibility that the eNB-UP will interpret it to FMC as there is no way to know PDCP version for the eNB-CU with current specification. 


To solve the PDCP version mismatch issue in the eNB-UP, OAM configuration might be used for the limited case. For example, when the eNB-UP supports only one type of PDCP, E-UTRA PDCP or NR PDCP, the eNB-CP selects an eNB-UP depending on the configuration by OAM and the selected PDCP version for the DRB. However, under the OAM solution, each eNB-UP should fix the PDCP version to one, i.e., E-UTRA PDCP or NR PDCP, so if the PDCP version is changed, the eNB-CP should select other eNB-UP supporting changed PDCP version. As we can find in the case above, the OAM solution is incomplete.

Therefore, it would be more efficient when the eNB-CP indicates to the eNB-UP which PDCP version is used. In our understanding, the existing IEs are not enough or can’t be used to discriminate the PDCP version. So the explicit PDCP version information over E1AP is required.
Proposal 1: Introduce new explicit PDCP version information, i.e., the PDCP Version IE in the PDCP Configuration IE over E1AP.

3. Conclusion
Observation 1: The split eNB architecture with the eNB-CP and the eNB-UP(s) is supported.
Observation 2: The eNB (eNB-UP) can use either E-UTRA PDCP or NR PDCP, but the PDCP configuration over E1AP doesn’t include PDCP version information.
Observation 3: The PDCP Data PDU format for E-UTRA PDCP and NR PDCP is different.
Observation 4: Without knowledge of the PDCP version for a DRB in E-UTRAN system, the eNB-UP may wrongly interpret PDCP status report from a UE and PDCP operation may fail.
Proposal 1: Introduce new explicit PDCP version information, i.e., the PDCP Version IE in the PDCP Configuration IE over E1AP.

Proposal 2: RAN3 agrees CR for TS 37.483 provided in R3-243757 [2].
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Figure 6.2.6.1: PDCP Control PDU format for PDCP status report using a 12 bit SN
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Figure 6.2.6.3: PDCP Control PDU format for PDCP status report using an 18 bit SN .
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Figure 6.2.3.1-1: PDCP Control PDU format for PDCP status report.
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