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1   Introduction
In NR, packet duplication having been introduced with two independent transmission paths therefore increases reliability and reduces latency and is especially beneficial for URLLC services. And also, for split bearers in dual connectivity, routing is performed in the transmitting PDCP entity to flexibly distribute traffic flows.

In RAN2#102[1], NNU-DC has been introduced as follows:

Agreements

1:
The scope of RAN2 study include the same deployment scenarios agreed for RAN1 evaluation, namely NR-U LAA, NR-U SA, ENU-DC, NNU-DC as well as an NR cell with DL in unlicensed band and UL in licensed band.

2
NR-U will use NR licensed design as baseline for the study of CA (for NR-U LAA case), SA, and DC (both EN-DC and NR-DC). This means we need to understand what changes are needed compared to the baseline to make unlicensed operation work.

InNNU-DC, transmission opportunities on each path varies due to bursty interference and opportunistic channel occupancy. In order to use unlicensed spectrum efficiently and provide comparatively reliable and low latency services, PDCP duplication and data split mechanisms in NR-U need to be investigated.

In this contribution, we discuss packet duplication and routing in the transmitting PDCP entity in NR-U.

2   Discussion 
In NR DC, duplication is configured for a radio bearer by RRC. After packet duplication is activated, the same PDCP PDUs is submitted into the primary RLC entity and the secondary RLC entity.

In NNU-DC, the unlicensed spectrum can be a good supplementary resource to provide services.  However, the transmission in the unlicensed spectrum is greatly affected by the LBT mechanism. UE may be suffered from the hidden nodes, and have little chance to access the channel in the unlicensed spectrum, while, gNB cannot notice it timely. In order to ensure the transmission, UE can activate the PDCP duplication, the licensed spectrum and unlicensed spectrum can take advantage of double resources to achieve higher reliability and lower latency. That is to say, when the channel in unlicensed spectrum is busy, PDCP duplication can be considered to be activated. 

Proposal 1: For NR-U, PDCP duplication with paths on unlicensed and licensed spectrum should be supported. The autonomous activation mechanism in UE under channel conditions such as the probability of the LBT failure, etc., should be studied. 

In NR, routing is performed by PDCP for split bearers. If the transmitting PDCP entity associated with two RLC entities belonging to the different Cell Groups and if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [1]) in the two associated RLC entities is equal to or larger than ul-DataSplitThreshold, then submit the PDCP PDU to either the primary RLC entity or the secondary RLC entity. 

In NNU-DC, the impact of LBT mechanism need to be considered in routing data to different paths. When channel conditions in unlicensed spectrum changes, e.g.  Probability of successful LBT drops to a low level, etc., UE could continue to transmit by submitting the PDCP PDU to licensed spectrum in PDCP for split bearers. That is to say, when the channel condition in unlicensed spectrum is busy, routing the data to the licensed spectrum can be considered. 

Proposal 2: For NNU-DC, routing mechanism can consider the channel conditions such as probability of the LBT failure, etc. 

3   Conclusion

In this contribution, we discussed PDCP duplication and split bearers for NR-U, and made the following proposals.

Proposal 1: For NR-U, PDCP duplication with paths on unlicensed and licensed spectrum should be supported. The autonomous activation mechanism in UE under channel conditions such as the probability of the LBT failure, etc., should be studied. 

Proposal 2: For NNU-DC, routing mechanism can consider the channel conditions such as probability of the LBT failure, etc. 
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