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1
Introduction

Since the UL duplication has been down prioritized in RAN2, the intention of this way forward is try to make some progress on the DL duplication.

For the duplication operation, the following agreements have been made in RAN2.

------------------------------------------ Agreements made in RAN2 for duplication----------------------

RAN2 NR Adhoc 201701

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

=>RAN2 will study redundancy schemes operating below PDCP in CA scenarios for the purpose of meeting the reliability/latency requirements of URLLC. Study should consider the performance of the underlying Phy layer.

=>For DL and UL, duplication solution for CA case uses PDCP duplication to more than 1 logical channel so that the duplicated PDCP PDUs are sent over different carriers.

RAN2#99
=>For DC, when DRB duplication is deactivated via MAC CE, the UE falls back to the split bearer operation.  Once de-activated we rely on split bearer operation and configuration.  

------------------------------------------ Agreements made in RAN2 for duplication----------------------

Based on the agreements, it can be observed that, for the URLLC services, the UM RLC will be used instead of AM RLC. In addition, in order to increase the reliability, the duplication function will be used together with UM RLC to provide better reliability. 

For the DL duplication, the activation/deactivation of duplication is mainly processed on the PDCP of CU. Whenever NW determine to activate the duplication, the PDCP should deliver PDCP PDUs to both legs, and in case the PDCP determine to deactivate the duplication, the PDCP should deliver the PDCP PDU to the pre-configured primary leg only for CA based duplication, or deliver PDCP PDUs to both legs in a split way for DC based duplication. 

Technically, the determination on PDCP duplication activation/deactivation should be made based on the radio conditions of air interface. In CU/DU separation, since the radio condition is only well known by DU and it is difficult for CU to derive the radio condition based on the current information defined over F1 interface (e.g. for DRB with UM RLC, the highest transmitted SN can only indicate how many PDUs have been transmitted but it is not clear whether these PDUs are received successfully), some assistant information should be sent from DU to CU to active/deactive the duplication operation.

For the intra-DU duplication (i.e. two legs for duplication are located in the same DU, which is considered as CA based duplication), considering the radio conditions for both legs are well known by DU, thus it is possible for the DU to determine the activation/deactivation of duplication, and one activation/deactivation command can be sent to CU directly.

For the intra-CU inter-DU duplication (i.e. two legs for duplication are located in different DUs within one CU, which is considered as DC based duplication), similar as the intra-DU case, each DU can make the decision itself by implementation and send the duplication activation/deactivation to CU (e.g. whenever the radio quality higher than a threshold, the DU send the deactivation command to CU. Otherwise, if the radio quality lower than a threshold, then the DU send activation command to CU). If the deactivation commands from both legs are received, then the CU should deactivate the duplication operation. Otherwise, if the activation command is received on either leg, then the CU should active the duplication operation.

2
Way Forward

The following Way Forward is proposed for RAN3#98:
PDCP duplication activation/deactivation over F1 interface needs further investigation. 

It is FFS that for the intra-DU duplication (i.e. CA based duplication), the CU should activate/deactivate the duplication based on the activation/deactivation command received.

It is FFS that for the intra-CU inter DU duplication (i.e. DC based duplication), if the deactivation commands from both legs are received, the CU should deactivate the duplication operation. Otherwise, if the activation command is received on either leg, then the CU should active the duplication operation. 

It is FFS whether the command should be carried on F1-C or F1-U.
It is FFS whether DU measurement report could be used instead of the activation/deactivation command.
