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1. Introduction
This contribution looks at two Stage2 topics for PDCP duplication.
2. Stage 2 topics
2.1.  RLC AM or RLC UM for DRB
It should be clarified which RLC mode (AM or UM) needs to be supported for PDCP duplication for DRB. According to RAN2 agreements, it can be understood that PDCP duplication for DRB would be used for reliability improvement of URLLC, so RLC UM mode was assumed and RLC AM mode was not considered.
	Agreement in RAN2#96

Multi-connectivity (e.g. with packet duplication, link selection) should be studied for achieving the reliability requirements for URLLC.
Agreement in RAN2 NR AdHoc#1

RLC retransmission (ARQ) is not assumed to be used for meeting the strict user plane latency requirements of URLLC 


Proposal 1:
Only RLC UM mode is supported for PDCP duplication.
2.2.  Initial state of UL PDCP duplication
First of all, some terminologies are introduced: Primary Leg (PLeg) and Secondary Leg (SLeg). As in Fig.1, PLeg is the main leg and SLeg is the supplementary leg. In case of MCG split, PLeg is placed in MN and SLeg is placed in SN. In case of SCG split, PLeg is placed in in SN and SLeg is placed in MN.
Proposal 2:
There are PLeg and SLeg, where:
(1) in case of MCG split, PLeg is placed in MN; SLeg is placed in SN, and
(2) in case of SCG split, PLeg is placed in SN; SLeg is placed in MN.
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Fig.1: Duplication architecture
Next, there are four potential states as in Tab.1. But PLeg should be always allowed to deliver PDCP PDUs. The main reason for this is that requirement (e.g. 10-5 for URLLC) could be met with only PLeg if radio quality is good in which case using SLeg causes wasteful use of radio resources. SLeg should be considered as supplementary resources and be used only when necessarily. Therefore, (1) and (2) should be supported.

Tab 1: Allowance of duplication delivery
	
	PLeg
	SLeg
	Duplication Status

	(1)
	Allowed
	Not Allowed
	Deactivated

	(2)
	Allowed
	Allowed
	Activated

	(3)
	Not allowed
	Not allowed
	De-configured

	(4)
	Not allowed
	Allowed
	Deactivated


Proposal 3:
Only two duplication status are supported:
(1) Deactivated state is defined as (PLeg delivery, SLeg delivery) = (allowed, not allowed)
(2) Activated state is defined as (PLeg delivery, SLeg delivery) = (allowed, allowed)
In the last RAN2 meeting [1], the initial state of UL PDCP duplication is FFS and need to be decided.

	Agreement in RAN2#98

FFS whether the initial state of the UL PDCP duplication (duplication active or not active and if not active which leg is used) is a default or whether the initial state can be signalled by RRC


It should be look at discussions in CA. RAN2 has discussed the initial state of SCell just after SCell addition by RRC and just after handover. For both cases, RAN2 decided that the initial state of the SCell is deactivated and MAC CE is always used for SCell activation. So optimized activation procedure was not agreed in CA.

The similar approach to CA is also better to be taken for PDCP duplication. Specifically, the initial state shouldn’t be signalled by RRC since it sounds like optimization. In addition, the initial state should not be active state i.e. only PLeg should be allowed to deliver PDCP PDUs and SLeg should not be allowed to deliver duplicated PDCP PDUs. When UL PDCP duplication is required to improve the reliability, SLeg is activated by MAC CE. These behaviours are aligning with CA.

Proposal 4:
RRC should not configure initial state i.e. the initial state is deactivated.
3. Summary of Proposals
Based on the above discussions, our proposals are described in the following.
Proposal 1:
Only RLC UM mode is supported for PDCP duplication.
Proposal 2:
There are PLeg and SLeg, where:
(1) in case of MCG split, PLeg is placed in MN; SLeg is placed in SN, and
(2) in case of SCG split, PLeg is placed in SN; SLeg is placed in MN.
Proposal 3:
Only two duplication status are supported:
(1) Deactivated state is defined as (PLeg delivery, SLeg delivery) = (allowed, not allowed)
(2) Activated state is defined as (PLeg delivery, SLeg delivery) = (allowed, allowed)
Proposal 4:
RRC should not configure initial state i.e. the initial state is deactivated.
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