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Introduction
In e-mail discussion [97bis#23], RAN2 discussed whether the PDCP SN is needed in PDCP control PDU. In this contribution, we discuss the need of PDCP SN for PDCP control PDU by considering out-of-order reception of PDCP PDU and packet duplication in PDCP by analyzing the impact for PDCP status report and ROHC feedback separately.
Discussion
PDCP status report
PDCP status report includes a FMC field which is set to a COUNT value of the first missing PDCP SDU. Thus, if transmitting PDCP entity receives duplicated PDCP status report, it can identify whether it is a duplicated PDCP status report or not by checking the FMC field and BITMAP field, i.e., if FMC field is same and BITMAP field is same, it is a duplicated PDCP status report.
Moreover, upon reception of PDCP status report, the PDCP only discards the PDCP SDUs and corresponding PDCP PDUs which are confirmed to be successfully received by the receiving PDCP entity. Therefore, there is no problem foreseen even if the PDCP performs PDCP discard based on the duplicated PDCP status reports.
PDCP status report is to avoid duplicated retransmission of PDCP SDUs which are already successfully received by the receiving PDCP entity. As PDCP SDUs are retransmitted in some specific cases, PDCP status report is triggered by the limited number of events such as PDCP re-establishment, PDCP Data Recovery, etc. Therefore, there seems to be no case that receiving PDCP entity triggers multiple and different PDCP status reports within a short period of time and transmitting PDCP entity receives them out-of-order.
With above analysis, we can conclude that there is no case to use PDCP SN for identifying whether the PDCP status report is duplicated or not, or for reordering of the PDCP status reports received out-of-order. Therefore, PDCP SN is not needed for PDCP status report.
PDCP SN is not needed for PDCP status report.

ROHC feedback (interspersed ROHC feedback packet)
The state or mode of ROHC compressor can be changed by the ROHC feedback packet from ROHC decompressor. When the received ROHC feedback packet includes ACK, the state or mode of ROHC compressor is changed to upward. Otherwise, the state or mode of ROHC compressor is changed to downward.
The state or mode change of ROHC compressor does not affect the ROHC context of ROHC decompressor because the ROHC context of ROHC decompressor can be updated only by IR packet or IR-DYN packet from ROHC compressor. Thus, if ROHC decompressor maintains the ROHC context well, the subsequent compressed packets can be decompressed perfectly regardless of ROHC compressor state or mode. By the same reason, ROHC decompressor does not affect the ROHC context of ROHC compressor state or mode. 
ROHC decompressor can perform the header decompression regardless of ROHC compression state or mode if ROHC decompressor maintains the ROHC context.

The unintended state or mode can be occurred due to out-of-order reception of ROHC feedback packets. If ROHC compressor in FO state receives ROHC feedback packet including ACK instead of ROHC feedback packet including STATIC-NACK due to out-of-order reception, ROHC compressor changes the state from FO state to SO state instead of IR state. 
Moreover, the duplicated ROHC feedback packets also can change the unintended state of mode of ROHC compressor. If ROHC in IR state compressor receives ROHC feedback packet including ACK twice due to duplication, the ROHC compressor changes the state from IR state to SO state. 
However, even if the unintended state or mode transition of ROHC compressor is occurred due to duplicated or out-of-order reception of ROHC feedback packets, ROHC decompressor can perform successful header decompression using currently maintained ROHC context regardless of state or mode of ROHC compressor. Moreover, the ROHC decompressor will automatically recover their unsynchronized ROHC context by requesting ROHC feedback packet using STATIC-NACK or NACK.
ROHC decompressor maintains the ROHC context until it receives the IR packet or IR-DYN packet even if ROHC compressor may transit to the unintended state due to out-of-order delivery and PDCP duplication.

Based on the observations above, we believe that PDCP SN for PDCP control PDUs should not be used in NR.

Proposal 1	PDCP control PDU should not include the PDCP SN.

Conclusion
Based on the discussion, we propose the following: 
Proposal 1	PDCP control PDU should not include the PDCP SN.
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