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[bookmark: _Ref481312381]Introduction
In the RAN2#97bis meeting, the following agreements regarding duplication were captured [1]:
Agreements:
1: RRC configures PDCP for duplication and the radio protocols of the UE with separate RLC entities and logical channels to handle duplicates (referred to as “legs”)
2: only one additional leg is configured for PDCP duplicates.
3: the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same transport block.
FFS whether in CA case to support PDCP duplicates on the same carrier with some restriction to prevent them from being transmitted on the same transport block. (Noting that we have already agreed that they can be sent on different carriers)
4:	PDCP duplication solution for CA requires only one MAC entity.
5	logical channel mapping restrictions need to be introduced to handle duplicates in within one MAC entity (CA).
The above agreement captures the RRC configuration of the feature, but the discussion further evolved to whether any additional trigger could be needed to activate/de-activate the function in PDCP. An email discussion [2] was triggered to progress on this issue. This contribution analyzes this question and provides associated conclusions. 
Discussion
[bookmark: _Ref478127661]Duplication control
The duplication function is RRC configured, to start with. Then the question is how to enable/disable the duplication? There are two options:
· RRC signaling: semi-static
· L2 signaling: dynamic
The packet duplication feature was added to the NR stack primarily in support of URLLC services by providing enhanced latency and reliability performance, specifically in HF deployments [3]. Therefore, a dynamic control by MAC based on some radio link quality information from e.g. beam management or other information can be well suited to control the activation/de-activation of the feature, while avoiding a semi-static only configuration leading to potential waste of resources when duplication is not needed. As a result we propose that the packet duplication function is RRC configured but the activation/de-activation is L2-controlled.
Proposal 1: Packet duplication is configured by RRC but the activation/de-activation is L2-controlled.
RRC configuration
1. UE-specific or DRB-specific?
Making UL PDCP duplication UE-specific could only make sense in a handover scenario across CGs. However it looks overkill in terms of overhead for other scenarios also considering that primarily URLLC services would take profit of this feature. And also some higher priority eMBB services (where duplication would not only reduce the latency but also increase the system throughput, with a particular benefit in TCP slow start phase). In addition, not all DRBs are necessarily configured with DC or CA. Therefore the configuration granularity should be DRB level.
Proposal 2: Packet duplication is configured by RRC at DRB level.

2. What is configured?
- Legs:
As agreed at last meeting, RRC should at least configure separate RLC entities and logical channels to handle duplicates (referred to as “legs”). Moreover, in DC and CA architectures, NW may need to first add and configure an SCG and SCell, respectively, if not already there. We further elaborate on the mapping options between duplicated legs and configured CCs in CA in our companion contribution [4].  
- Duplication modes:
In its simplest form, PDCP duplicates all packets of a DRB. However, some additional flavors could also be supported. For example, UE could apply the feature on selected PDCP PDUs only. One use-case where it can bring a good overhead/reliability compromise is where UE only duplicates PDCP PDUs associated with ARQ retransmissions. Based on a received status report, RLC Tx can indicate PDCP Tx which SDUs need to be retransmitted (also) on the other leg. Such duplication mode could apply to a split bearer, where packets are initially transmitted over one leg only, but re-transmitted across both legs to secure the re-transmission latency and robustness, while keeping the duplication overhead at a low level. If the duplication leg is used only for that purpose and UE does not have a grant for it, it could send the duplicated packet on a grant-free resource. Other examples of duplication of selected PDCP PDUs can be further thought of.
Proposal 3: Packet duplication should support duplication modes including duplication of selected PDUs only.
L2 activation/de-activation
The question to address is which mechanism should be used to activate/de-activate the UL duplication function? There are two options:
· PDCP control PDU
· MAC CE
The PDCP control brings the flexibility to monitor the activation at DRB level. However, duplication activation/de-activation depends on UE radio condition mainly. And the radio condition is expected the same for all RBs of a UE. Hence there is no motivation to allow for the DRB flexibility in that case, and the activation/de-activation can be commonly conducted for all configured DRBs (with their respective duplication mode) via a single command to the UE. This can be realized with a MAC CE. 
Proposal 4: Packet duplication is activated/de-activated commonly for all DRBs configured with duplication via a MAC CE.
Conclusion
In this contribution we studied the various configuration and activation/de-activation options of the duplication function in PDCP. We came to the following proposals:
Proposal 1: Packet duplication is configured by RRC but the activation/de-activation is L2-controlled.
Proposal 2: Packet duplication is configured by RRC at DRB level.
Proposal 3: Packet duplication should support duplication modes including duplication of selected PDUs only.
Proposal 4: Packet duplication is activated/de-activated commonly for all DRBs configured with duplication via a MAC CE.
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