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Introduction
PDCP duplication had been discussed for AM and UM operation during RAN2#99 and the following agreements and FFS had been agreed: 
Agreements
1    We will not support MAC CE activation/deactivation of duplication within LTE MAC.
2    We will not support the CA duplication in LTE 
3    CA duplication is supported for all non-split UM DRBs if the bearer uses NR-PDCP, for all architecture options (apart from cases excluded by 1 and 2)
FFS: for AM DRBs and SRBs
4    DC duplication is supported for all split DRB and SRBs if the bearer uses NR-PDCP, for all architecture options
5    We will not introduce new bearer type changes into RRC, but user plane session can discuss and decide terminology for DC duplication, CA duplication, split bearer operation, etc (Some clarification is needed for how to handle CA duplication within the current bearer type change discussion)

Agreement:
Priority in user plane session for addressing the stage 3 details:
1: UM for DRBs with CA and DC duplication; SRBs (AM) with DC duplication; 
2: SRBs (AM) with CA duplication
3: AM for DRBs with DC duplication
4: AM for DRBs with CA duplication

In this contribution, we further discuss the support of AM-mode for DRBs and SRBs with PDCP duplication.
[bookmark: _Ref178064866]Discussion
With packet duplication in NR, various critical machine type communication use-cases are addressed, ranging from URLLC use-cases with the tightest requirements on latency (1ms) and reliability (10^-5) as well as large-scale coverage scenarios, where latency in the order of 10-20ms must be guaranteed with a residual error of 10^-5. Examples use-cases are smart grids, ITS and further industrial automation use-case. In these large-scale scenarios, beside latency and reliability, also coverage and capacity, i.e. transmission efficiency must be considered. Therefore, for these services, packet duplication should not always be enabled, but only when needed. Otherwise, HARQ and ARQ retransmission schemes together provide already the required latency and reliability, but more efficient. For the dynamic activation and deactivation of duplication for this use-case, the MAC CE had been introduced. A service with a reliability requirement in the order of 10^-5 must use RLC AM if duplication is deactivated. With RLC UM, the reliability requirement cannot be met, and in thus not acceptable. Hence, to support the large-scale URLLC use-cases discussed above, as well to make use of the defined MAC CE for activation/deactivation, RLC AM should be supported with duplication.
It is noteworthy that no new UP functionality is needed to support AM duplication operation in CA compared to DC.
[bookmark: _Toc493075678][bookmark: _Toc494109584][bookmark: _Toc494295522]Duplication is supported for AM DRBs, also in CA.
For SRBs we believe the support of SRBs with CA provides a viable method to enable high reliability services in non-DC architectures, i.e. standalone NR. Therefore, it should not be excluded. Compared to the support of SRB duplication in DC, there are also no further requirements on the UP.
[bookmark: _Toc493075679][bookmark: _Toc494109585][bookmark: _Toc494295523]Duplication is supported for SRBs, also in CA.

Conclusions
Based on the discussion in section 2 we propose the following:
Proposal 1	Duplication is supported for AM DRBs, also in CA.
Proposal 2	Duplication is supported for SRBs, also in CA.

[bookmark: _In-sequence_SDU_delivery]Text proposal
The text proposals implements the agreements as compared to TS 38.300 v1.0.
[bookmark: _Toc492057088]6.4.2	Duplication
When duplication is configured for a radio bearer by RRC, an additional RLC entity and an additional logical channel are added to the radio bearer to handle the duplicated PDCP PDUs. Duplication at PDCP therefore consists in sending the same PDCP PDUs twice: once on the original RLC entity and a second time on the additional RLC entity. When doing so, the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same carrier. The two different logical channels can either belong to the same MAC entity (CA) or to different ones (DC). In the former case, logical channel mapping restrictions are used in MAC to ensure that the logical channel carrying the original PDCP PDUs and logical channel carrying the corresponding duplicates are not sent on the same carrier. Duplication can be configured for AM DRBs, UM DRB and SRBs, for both CA and DC.
Once configured, duplication can be activated and de-activated per DRB by means of a MAC control element:
-	In CA, when duplication is de-activated, the logical channel mapping restrictions are lifted;
-	In DC, the UE applies the MAC CE commands regardless of their origin (MCG or SCG).




