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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]This contribution proposes a procedure for activating and deactivating packet duplication. Based on the analysis provided in contribution R2-1700172, packet duplication provides a gain in the resource utilization under well defined criteria. The criteria are used to trigger signalling for activating/deactivating packet duplication as required. The signalling for the activation/deactivation is performed through RRC. The same signalling is used for both DC/MC and CA architectures.
Discussion
[bookmark: _Toc423019661][bookmark: _Toc423019946][bookmark: _Toc423020275][bookmark: _Toc423020292][bookmark: _Toc423020300]In RAN2#97-Bis, the following was agreed:
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 analysis provided in [1] illustrates that the greatest improvement in resource utilization using packet duplication occurs when the SNR is low and the difference in SNR between the duplicate links is small.  This analysis can be used to determine criteria for activating and deactivating packet duplication in both the DC and CA architectures. 
Activation/deactivation of packet duplication 
In some cases, packet duplication should always be used when it is configured. For example, there may not be enough resources in one cell/carrier in order to achieve the required reliability. 
Proposal 1:  It should be possible to always use UL packet duplication when it is configured for a DRB.
 In the CA based architecture, there is a single MAC entity. If the UE is configured for packet duplication with two legs mapped to different carriers, UL packet duplication could be started and stopped at the same time like the carrier carrying the second leg is (de)configured or (de)activated. If the additional carrier is only used for duplicates, but allocating grants on this carrier or not the network could effectively control whether duplicates are transmitted, provided there is a discard timer for duplicates which can't be transmitted.  
Proposal 2:  Discuss whether, in the CA architecture, there is the need for additional signalling to dynamically activate/deactivate packet duplication once the UE is configured for packet duplication. 
In the DC architecture, there are multiple MAC entities. In this case, the UE sends channel measurement feedback for each cell individually. Each MAC entity is responsible for scheduling DL/UL resources independently. Since the PDCP entity is common to the cells, the activation/deactivation of packet duplication can be determined and signalled by the PDCP entity. 
However, based on the analysis in [1], packet duplication should be activated for traffic with high reliability requirements when the channel condition of the best link is low (i.e. SINR is less than a defined SINR threshold) and the difference in the channel condition between the best link and the second best link is small (i.e. the difference in the SINR between the best link and the second best link is less than a delta SINR threshold). Since this corresponds to cell edge scenarios, it is not likely that activation/deactivation of packet duplication should be very dynamic. In other words, RRC signalling can be used to activate/deactivate packet duplication. 
Proposal 3:  In the DC architecture, RRC signalling can be used to activate/deactivate packet duplication.
In some cases, the UE can be configured with resources that can be used for packet duplication (e.g. grant free resources on multiple cells/carriers). If the UE is configured with grant free resources on multiple carriers/cells, the decision to use packet duplication can be made by the UE based on criteria configured by the network. The criteria for packet duplication are signalled in RRC. 
Proposal 4:  Packet duplication can be used on grant free resources that are configured on multiple cells/carriers. The UE can be configured with criteria to determine if packet duplication should be used. The criteria are signalled to the UE in RRC. 
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Conclusion
Based on the above discussion, we propose the following:
Proposal 1:  It should be possible to always use UL packet duplication when it is configured for a DRB.
Proposal 2:  Discuss whether, in the CA architecture, there is the need for additional signalling to dynamically activate/deactivate packet duplication once the UE is configured for packet duplication. 
Proposal 3:  In the DC architecture, RRC signalling can be used to activate/deactivate packet duplication.
Proposal 4:  Packet duplication can be used on grant free resources that are configured on multiple cells/carriers. The UE can be configured with criteria to determine if packet duplication should be used. The criteria are signalled to the UE in RRC. 
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