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1 Introduction

In this contribution, we discuss the left issues on ROHC in NR PDCP, i.e., whether decompression is to be done for duplicated packets before discarding.
2 Discussion
In LTE PDCP, the processing of duplicated packet has been discussed in [1] (Note that in LTE, ROCH is not configured for split bearer):

Table 1 LTE PDCP receive operations (revised from [1])
	RLC UM
	No duplicate detection

	RLC AM without reordering
	Decompressed and discarded 

	RLC AM with reordering 
	Discarded without decompression


The NR PDCP behaviour is defined as follows, i.e., although deciphering can be done for duplicated packet before discarding, no decompression is to be done
	-
if the PDCP Data PDU with COUNT = RCVD_COUNT has been received before:

-
perform deciphering and integrity verification of the PDCP Data PDU using COUNT = RCVD_COUNT;

-
if integrity verification fails:

-
indicate the integrity verification failure to upper layer;

-
discard the PDCP Data PDU;


One argument of this is that this comes from legacy LTE PDCP behaviour for RLC AM with re-ordering (i.e., no compression before discarding), but this conclusion was reached considering in LTE, ROHC is not to be configured for split bearer (i.e., RLC AM with reordering). Different from LTE, NR PDCP is about to use the unified receive operation above to handle all cases, i.e., with and without ROHC configured. 

Observation 1 In LTE, duplicated PDCP PDUs are decompressed before discarding for DRB of RLC AM without re-ordering.

Observation 2 The NR PDCP behaviour only reflects the LTE PDCP behaviour for DRB of RLC AM with re-ordering, where ROHC is not to be configured in LTE.

For duplicated packets, we see benefit from decompression before discarding. It is mainly for the case of PDCP re-establishment, during which PDCP transmit entity would re-transmit the PDCP SDUs starting from IR-packet, i.e., according to TS 38.323

When upper layers request a PDCP entity re-establishment, the transmitting PDCP entity shall:
-
for UM DRBs and AM DRBs, reset the header compression protocol for uplink and start with an IR state in U-mode [8] [9] if drb-ContinueROHC is not configured [3];
<Text removed>

-
for AM DRBs, from the first PDCP SDU for which the successful delivery of the corresponding PDCP Data PDU has not been confirmed by lower layers, perform retransmission or transmission of all the PDCP SDUs already associated with PDCP SNs in ascending order of the COUNT values associated to the PDCP SDU prior to the PDCP entity re-establishment as specified below: 
During the PDCP re-establishment procedure, if the re-transmitted PDCP data PDU has not been outdated at receive entity, 

· If UE follows the current behaviour defined in TS 38.323, IR packet would be discarded without decompression, which would cause the decompression failure of sub-sequent packets. It would result into packet loss, and increased overhead due to re-establishment of ROHC context.

· Else, if the duplicated packets can be decompressed, then the IR packet can be used to update the ROHC context, and the decompression of the subsequent packet can be done successfully.
Observation 3 IR packet may be received as duplicated packet due to PDCP re-establishment.
Observation 4 Discard IR packet before decompression may cause decompression failure of subsequent packets and thus packet loss.

Therefore, we suggest revisiting this topic and allowing decompression of duplicated packet before discarding.
Proposal 1 PDCP decompress the duplicated packet before discarding.

3 Conclusion
Based on the discussion in section 2 we propose:
Observation 1
In LTE, duplicated PDCP PDUs are decompressed before discarding for DRB of RLC AM without re-ordering.
Observation 2
The NR PDCP behaviour only reflects the LTE PDCP behaviour for DRB of RLC AM with re-ordering, where ROHC is not to be configured in LTE.
Observation 3
IR packet may be received as duplicated packet due to PDCP re-establishment.
Observation 4
Discard IR packet before decompression may cause decompression failure of subsequent packets and thus packet loss.


Based on the discussion in section 2 we propose:
Proposal 1
PDCP decompress the duplicated packet before discarding.
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