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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
During the SI stage of NR, for the duplication data transmission for URLLC there were the below agreements.
Agreement:
-	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.
FFS whether this is a single or two MAC entities
The remaining issue is how duplication data is mapped to the different logical channel and carriers. In this contribution, we further discuss the logical channel mapping, carrier mapping and duplication activation.
2. [bookmark: _GoBack]Discussion
2.1 [bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK30][bookmark: OLE_LINK31]DC-like Modelling 
For robustness transmission, the original PDCP data and duplication PDCP data should be mapped to different carriers. Based on the agreement the original PDCP data and duplication PDCP data should also be mapped to the different logical channels. In contribution [1], DC-like modelling is suggested, i.e., supporting split bearer in non-DC configuration + configurable carrier transmission restrictions per logical channel, it is shown as the below figure 1.


Figure1: duplication bear
However there are some drawbacks for DC-like modelling, the logical channel which is used to carrier the duplication data has to be dedicated for duplication bear. The configurable carrier transmission restrictions per logical channel also give some scheduling restrictions for the gNB.
2.2 Non-dedicated logical channel and carrier mapping
In NR, the Qos flow concept is introduced in RAN side based on the SA2 agreement. It is helpful for the RAN to use this information as scheduling. The Qos flow ID is also marked in packet over the Uu interface. The Qos flow ID and PDCP SN can be used to identify the duplication PDCP PDU, i.e., if both the Qos flow ID and PDCP SN of PDU on different logical channel are same, the PDCP PDUs are duplication PDU, it is shown as the below figure 2.


Figure2: Non-dedicated logical channel for duplication bear
After logical channel mapping, the gNB can implement to map the duplication PDU to different carriers in downlink, for uplink the LCP procedure should be enhanced to avoid mapping the original PDCP data and duplication PDCP data in same carrier.
Based on the above the analysis, if non-dedicated logical channel is used for the duplication transmission we can give the below proposals.
Proposal 1: Single MAC entity is used for the duplication transmission.
Proposal 2: If the Qos flow ID and PDCP SN of PDU on different logical channel are same, the PDCP PDUs are duplication PDU.
Proposal 3: For uplink the LCP procedure should be enhanced to avoid mapping the original PDCP data and duplication PDCP data in same carrier.
2.3 Duplication activation  
Packet duplication is efficient to provide diversity gain, the obvious drawback is the low resource efficiency. We also consider that it should be used at special conditions e.g. bad radio conditions, so it is better that the duplication transmission can be on/off after duplication configuration. It was also discussed by other companies in [2] [3] [4]. The timing of duplication transmission is not so strict between the gNB and UE because there is the duplication avoid mechanism in PDCP layer. So it is seemed that the MAC CE is the suitable signaling to active the duplication transmission.
Proposal 4: The MAC CE is the suitable signaling to active the duplication transmission.
3. Conclusion
In this contribution, we discuss the logical channel mapping, carrier mapping and duplication activation. We also provide below proposals.
Proposal 1: Single MAC entity is used for the duplication transmission.
Proposal 2: If the Qos flow ID and PDCP SN of PDU on different logical channel are same, the PDCP PDUs are duplication PDU.
Proposal 3: For uplink the LCP procedure should be enhanced to avoid mapping the original PDCP data and duplication PDCP data in same carrier.
Proposal 4: The MAC CE is the suitable signaling to active the duplication transmission.
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