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1 Introduction

In RAN2#99bis, it was agreed that

Agreements:

1
PDCP data duplication for LTE shall assume NR PDCP data duplication as baseline.
2
RAN2 works on PDCP data duplication for both CA and DC.
3a
At least UM bearers are supported for PDCP duplication via CA.
4
PDCP enables reordering and duplication detection when PDCP duplication is configured.
6
MAC CE is used for activation and deactivation of PDCP duplication for each RB configured with duplication.

7
For CA case, LCP applies configured LCH to carriers/cells restriction for LCHs of a duplication RB and the restriction is lifted when duplication is deactivated as agreed in NR.
8
PDCP duplication is configured by RRC. The configuration also indicates whether the duplication is immediately started, which is the same as NR.

9
LCH to carriers/cells restriction is configured for CA duplication.

In this contribution, we discuss the left issues for PDCP receive operation improvement.
2 Discussion
Currently, there are four types of PDCP receive procedure for DRB (excluding the procedure for relay node)

1. Procedures for DRBs mapped on RLC AM when the reordering function is not used
2. Procedures for DRBs mapped on RLC UM
3. Procedures for DRBs mapped on RLC AM and for LWA bearers when the reordering function is used
4. Procedures for SRBs
In the four procedure, only procedure 3 support both re-ordering and duplication detection.

5.1.2.1.4.1
Procedures when a PDCP PDU is received from the lower layers

For DRBs mapped on RLC AM and for LWA bearers, when the reordering function is used, at reception of a PDCP Data PDU from lower layers, the UE shall:

<Text removed>
-
if the PDCP PDU has not been discarded in the above:

-
if a PDCP SDU with the same PDCP SN is stored:
-
discard the PDCP PDU;
<Text removed>
-
if t-Reordering is running:

-
if the PDCP SDU with Reordering_PDCP_RX_COUNT – 1 has been delivered to upper layers:

-
stop and reset t-Reordering;

-
if t-Reordering is not running (includes the case when t-Reordering is stopped due to actions above):

-
if there is at least one stored PDCP SDU:

-
start t-Reordering;

-
set Reordering_PDCP_RX_COUNT to the COUNT value associated to RX_HFN and Next_PDCP_RX_SN.
Observation 1 LTE has already defines PDCP receive operation supporting both re-ordering and duplication detection.

With this procedure in place, the only task is to apply this procedure to the duplicated bearer. Although only CA duplicated for RLC UM DRB is agreed at RAN2#99bis, with other aspects (like applicability to DC duplication, RLC AM DRB, SRB) as FFS, it can be still concluded that the same procedure is applicable if any further duplication scenarios are agreed. As discussed in NR, PULL and PUSH window behaviour makes no major difference given the half-SN-space limitation at Tx side.

Proposal 1 Apply PDCP operation of “Procedures for DRBs mapped on RLC AM and for LWA bearers when the reordering function is used” to duplicated LTE bearer(s).

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
LTE has already defines PDCP receive operation supporting both re-ordering and duplication detection.


Based on the observations, we propose:
Proposal 1
Apply PDCP operation of “Procedures for DRBs mapped on RLC AM and for LWA bearers when the reordering function is used” to duplicated LTE bearer(s).
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