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1. Introduction

Based on the email discussion [1], a transmitting UE behaviour was concluded that a PDCP SN shall not be set to "0" in a PDCP PDU header on a SLRB if sidelink duplication transmission is enabled for the SLRB.
In this contribution, we discuss an issue related to delivery order of received PDCP SDUs on the receiving UE when a PDCP PDU with PDCP SN set to “0” but some PDCP SDUs are still stored in the PDCP entity.
2. Discussion

According to the CR [2] concluded from the email discussion [1], the receiving UE shall deliver a received PDCP SDU with PDCP SN set to “0” to upper layers regardless of the re-ordering procedure.

	5.1.4
SL Data Reception Procedures

For Sidelink reception, the UE shall follow the procedures in subclause 5.1.2.1.3 with following modifications:

-
the requirements for maintaining Next_PDCP_RX_SN and RX_HFN are not applicable;

-
perform the deciphering (if configured) as specified in subclause 5.6.1 and 5.6.2;

-
perform the header decompression (if configured) if SDU Type is set to 000, i.e. IP SDUs.

For sidelink duplication reception capable UE, if it receives a PDCP SN which is not "0", the Sidelink reception of the UE shall follow the procedures in subclause 5.1.2.1.4.1 with following modifications compared to above Sidelink reception procedure:

-
the requirements for maintaining Next_PDCP_RX_SN and RX_HFN are applicable;

-
perform the re-ordering procedure as specified in subclause 5.1.2.1.4.1.
If the UE receives a PDCP SN which is “0”, the UE shall deliver it to upper layers regardless of the re-ordering procedure.


When sidelink duplication is de-configured, there may be some stored PDCP SDUs for the concerned SLRB. During the email discussion, it was considered to be fine for the receiving UE to deliver the stored PDCP SDUs to upper layers when the re-ordering timer expires.  As a result, these PDCP SDUs may be delivered to upper layers later than newly received PDCP SDUs with PDCP SN set to “0”, which are transmitted after sidelink duplication has been de-configured. Out-of-order delivery occurs here. For example in Figure 1, the transmitting UE sets the PDCP SN of the following PDCP PDUs to “0” (e.g. PDU#6, PDU#7, … and PDU#N) after the sidelink duplication transmission has been de-configured. If the receiving UE performs the sidelink reception based on the CR [2], the PDCP PDUs with PDCP SN set to “0” will be delivered to upper layers before those stored PDCP SDUs with PDCP SN not set to “0” (e.g. PDU#2, PDU#3, …). 

[image: image1]
Figure 1: Example of out-of-order delivering received PDCP SDU(s) in the receiving UE after the sidelink duplication transmission is de-configured in the transmitting UE.

Observation 1: A late PDCP SDU with PDCP SN set to “0” for a SLRB would be delivered to upper layers before some stored PDCP SDUs with PDCP SN not set to “0” for the SLRB, if sidelink duplication transmission is de-configured in the transmitting UE and the receiving UE performs the sidelink reception based on the CR [2]. 
We believe this out-of-order delivery is improper, especially for V2X services. Therefore, we propose:
Proposal 1:  The receiving UE delivers all the stored PDCP SDUs with PDCP SN not set to “0” for a SLRB to upper layers if the receiving UE receives a PDCP PDU with PDCP SN set to “0” for the SLRB.
3. Conclusion
We observe and propose the following:

Observation 1: A late PDCP SDU with PDCP SN set to “0” for a SLRB would be delivered to upper layers before some stored PDCP SDUs with PDCP SN not set to “0” for the SLRB, if sidelink duplication transmission is de-configured in the transmitting UE and the receiving UE performs the sidelink reception based on the CR [2].
Proposal 1:  The receiving UE delivers all the stored PDCP SDUs with PDCP SN not set to “0” for a SLRB to upper layers if the receiving UE receives a PDCP PDU with PDCP SN set to “0” for the SLRB.
We also provide a text proposal made on top of [2] for Proposal 1.
4. Text Proposal for TS36.323
5.1.4
SL Data Reception Procedures

For Sidelink reception, the UE shall follow the procedures in subclause 5.1.2.1.3 with following modifications:

-
the requirements for maintaining Next_PDCP_RX_SN and RX_HFN are not applicable;

-
perform the deciphering (if configured) as specified in subclause 5.6.1 and 5.6.2;

-
perform the header decompression (if configured) if SDU Type is set to 000, i.e. IP SDUs.

For sidelink duplication reception capable UE, if it receives a PDCP SN which is not "0", the Sidelink reception of the UE shall follow the procedures in subclause 5.1.2.1.4.1 with following modifications compared to above Sidelink reception procedure:

-
the requirements for maintaining Next_PDCP_RX_SN and RX_HFN are applicable;

-
perform the re-ordering procedure as specified in subclause 5.1.2.1.4.1.

If the UE receives a PDCP SN which is “0”, the UE shall deliver all the stored PDCP SDUs with PDCP SN not set to “0” and the received PDCP SDU with PDCP SN set to “0” to upper layers regardless of the re-ordering procedure.
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