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1
Introduction
Considering the stringent communication service availability requirement of 99.999999% in IIoT [1], the PDCP duplication with more than 2 copies is included in IIoT SID [2]. 
	1) L2/L3 enhancements:

a) Data duplication and multi-connectivity enhancements, including (RAN2/RAN3):

i) Resource efficient PDCP duplication e.g. coordination between the nodes for PDCP duplication activation and resource efficiency insurance, avoiding unnecessary duplicate transmissions etc.

ii) PDCP duplication with more than 2 copies  leveraging (combination of) DC and CA, whereupon data transmission takes places from at most two nodes : assessment of the gains, and if beneficial, study the associated solutions. 

iii) Potential impacts of higher layer multi-connectivity as studied by SA2.


More than 2 copies transmission lead more resource waste. In this contribution, some enhancement is discussed. 
2
Discussion
Regarding whether to lift LCH-to-Cell restriction upon duplication deactivation, there were some discussions in RAN2 in Rel-15.

In RAN2 AH#1807 meeting, the following agreement was made:

	Agreements

1 LCH-to-cell restriction is not restricted to be only applicable to LCH(s) associated with a radio bearer configured for duplication.


In RAN2#103 meeting, the following agreements were made:

	Agreements

1
The LCH-to-cell restriction can apply on the LCH in the following cases: Non-duplicated bearer; NR leg of EN-DC split bearer; FFS if applicable to NR leg of EN-DC DC-duplicated bearer, for both duplication activated and deactivated state.

2
Restriction applies for CA duplication activated state and when CA duplication is not configured. Restriction does not apply for CA duplication deactivated state.


In RAN2#103bis meeting, the following agreement were made:

	Agreements:

1. LCH-to-Cell restriction can be configured for non-duplication purpose in DC duplication scenario.

2. When DC duplication is deactivated, the configured LCH-to-Cell restriction still applies.


According to the above agreements, after DC duplication is deactivated, the configured LCH-to-Cell restriction still applies. While after CA duplication is deactivated, the restriction is not applied. However, for CA duplication, companies thought that there is a problem if LCH-to-Cell restriction is lifted upon deactivation of packet duplication, especially when MDBV is required for the DRB. This can be further discussed in Rel-16 IIoT SI.

Proposal 1: Discuss whether LCH-to-Cell restriction can be lifted upon deactivation of packet duplication.

2.2 Discard of duplicated PDU
In order to improve the resource efficiency, PDCP shall indicate RLC to discard the duplicated PDCP PDU if the PDCP PDU has been successfully transmitted in the other RLC entity or when PDCP duplication is deactivated as following procedure [3]. If more than two copies are introduced, this discard operation could happen more frequent than that in Rel-15.

	5.11.2
Duplicate PDU discard

For the PDCP entity configured with pdcp-Duplication, the transmitting PDCP entity shall:

-
if the successful delivery of a PDCP Data PDU is confirmed by one of the two associated AM RLC entities:

-
indicate to the other AM RLC entity to discard the duplicated PDCP Data PDU;

-
if the deactivation of PDCP duplication is indicated:

-
indicate to the secondary RLC entity to discard all duplicated PDCP Data PDUs.


The discard procedure based on successful transmission is specified but only for RLC AM. Actually, URLLC traffic is more probably be transmitted based on RLC UM as discussed before. It is worthy to discuss whether for RLC UM whether the discard procedure based on successful transmission can be applied as well.

Proposal 2: Discuss whether the discard procedure based on successful transmission can be applied to RLC UM as well.
Moreover, according to the current mechanism, as long as a segment of a RLC SDU has been transmitted by the lower layer, the discard procedure would not be applicable to this RLC SDU. However, the transmission and retransmission to this RLC SDU may not be useful at all. RAN2 can further discuss enhancement to this mechanism.

Proposal 3: Discuss enhancements to avoid transmission and retransmissions to a RLC SDU or RLC SDU segments that have already been successfully transmitted by the other leg.

3
Conclusions
In this contribution, some general enhancements to packet duplication have been discussed and it is proposed:
Proposal 1: Discuss whether LCH-to-Cell restriction can be lifted upon deactivation of packet duplication.

Proposal 2: Discuss whether the discard procedure based on successful transmission can be applied to RLC UM as well.
Proposal 3: Discuss enhancements to avoid transmission and retransmissions to a RLC SDU or RLC SDU segments that have already been successfully transmitted by the other leg.
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