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1
Introduction
On DL, the corresponding node needs to extract PDCP SN e.g. to report highest delivered NR PDCP SN over NR user plane protocol. However, in current specification, it may be impossible. This contribution discusses how to extract PDCP SN for DL and propose a solution. 
2
Discussion
2.1 Issue on extract PDCP SN for DL
On DL, the corresponding node needs to extract PDCP SN e.g. to report highest delivered NR PDCP SN over NR user plane protocol as shown in following.
----------------------------------------------Start of Quotation from [1] ----------------------------------------------

-
For RLC AM: from the NR PDCP sequence number reported under a) above within the same frame, as well as from the most recently reported NR PDCP sequence number(s) of all other data radio bearers established for the UE; 
-
For RLC UM: from the NR PDCP sequence number reported under e) above within the same frame, as well as from the most recently reported NR PDCP sequence number(s) of all other data bearers established for the UE;
----------------------------------------------End of Quotation from [1] ----------------------------------------------
Observation 1: The corresponding node needs to identify PDCP SN of each PDCP PDU e.g. to report highest delivered NR PDCP SN
Except for data forwarding (i.e. raw packet transfer), currently PDCP SN is not transferred explicitly over GTP-U as shown in following.

----------------------------------------------Start of Quotation from [2] ----------------------------------------------

5.2.2.2A
Long PDCP PDU Number

This extension header is used for direct X2 or indirect S1 DL data forwarding during a Handover procedure between two eNBs. 

----------------------------------------------End of Quotation from [2] ----------------------------------------------

Thus, the corresponding node needs to extract PDCP SN from the PDCP PDU.

Observation 2: The corresponding node needs to extract PDCP SN from the PDCP PDU as PDCP PDU SN is not explicitly indicated to the corresponding except for data forwarding.
Following figure illustrate GTP-U PDU in this case.
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To extract PDCP SN, the corresponding node needs to know PDCP PDU format (i.e. 12 bit or 18bit PDCP SN length).

Observation 3: The corresponding node needs to know PDCP PDU format to extract PDCP SN from the PDCP PDU.
To achieve that, the corresponding node needs to know PDCP-Config. However, RAN3 currently assumes the corresponding node doesn’t care PDCP-Config. Furthermore, on SN terminated bearer, gNB-CU may not add their new configuration when transferring CG-ConfigInfo; just transfer as it is received from MN.

Observation 4: The corresponding node may not either comprehend or change to read PDCP-Config, which is required to extract PDCP SN.
Thus, in current specification, it may be impossible for the corresponding node to extract PDCP SN.
Observation 5: It may be impossible for the corresponding node to extract PDCP SN in current specification regardless it is necessary e.g. for NR U-plane handling.
Thus, some solution for the corresponding node to extract PDCP SN is required. Possible solutions are listed as below.

Solution 1: Specify the corresponding node to understand PDCP-Config
Specifying the corresponding node to decode PDCP-Config just for extracting PDCP SN would be possible solution to know the PDCP format. However, as mentioned earlier, RAN3 currently assumes the corresponding node doesn’t care PDCP-Config to have better functional split. Furthermore, on SN terminated bearer, gNB-CU may not add their new configuration when transferring CG-ConfigInfo; just transfer as it is received from MN.
Solution 2: Configure PDCP format over M-plane in advance

If PDCP format is configured to the corresponding node over M-plane in advance, the corresponding node can extract PDCP SN. However, it may have problem on inter-vendor operation (as coordination between EMS may be required.) and frequent changes (as M-plane configuration may not able to follow frequent change.).
Solution 3: Indicate PDCP SN explicitly over NR-U frame protocol

NR-U frame protocol is conveyed over NR RAN container. So, if PDCP SN is included in NR-U frame protocol, the corresponding node can understand the PDCP SN. However, it causes duplicated information as shown in following figure. So, X2/F1-U bandwidth is wasted a little bit.
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Solution 4: Indicate PDCP SN explicitly over GTP-U
As is used for data forwarding, the node hosting PDCP indicates PDCP SN explicitly over GTP-U extension header. Then, the corresponding node doesn’t need to comprehend PDCP PDU format. However, same with solution 3,  it causes duplicated information as shown in following figure. So, X2/F1-U bandwidth is wasted a little bit.
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Solution 5: Indicate PDCP format over C-plane
As PDCP format is not changed so often during the connection, the node hosting PDCP can indicate which PDCP format (i.e. PDCP SN length) is used. Then, the corresponding node can extract PDCP SN. So, possible impact is adding just one IE for PDCP SN length in F1-C and X2-C

Based on above, anlysis following is proposed.

Proposal: RAN3 to agree solution 5 (i.e. Indicate PDCP format over C-plane) to extract PDCP SN.
3
Conclusion

This contribution discusses how to extract PDCP SN for DL. Following observations and proposals were obtained.

Observation 1: The corresponding node needs to identify PDCP SN of each PDCP PDU e.g. to report highest delivered NR PDCP SN
Observation 2: The corresponding node needs to extract PDCP SN from the PDCP PDU as PDCP PDU SN is not explicitly indicated to the corresponding except for data forwarding.
Observation 3: The corresponding node needs to know PDCP PDU format to extract PDCP SN from the PDCP PDU.
Observation 4: The corresponding node may not either comprehend or change to read PDCP-Config, which is required to extract PDCP SN.
Observation 5: It may be impossible for the corresponding node to extract PDCP SN in current specification regardless it is necessary e.g. for NR U-plane handling.
Proposal: RAN3 to agree solution 5 (i.e. Indicate PDCP format over C-plane) to extract PDCP SN.

And, corresponding CR for X2 and F1 is available in [3] and [4].
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