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1 Introduction

The objective of IIOT WID includes features related with PDCP duplication.

	1. The detailed objectives for NR PDCP duplication enhancements are:

· Specify PDCP duplication with up to 4 RLC entities configured by RRC in architectural combinations including CA only and NR-DC in combination with CA [RAN2, RAN3].
· Specify mechanisms relating to dynamic control of how a set or subset of configured RLC entities or legs are used for PDCP duplication [RAN2, RAN3].
· Specify enhancements for more resource efficient PDCP duplication by enhancing PDCP duplication activation/deactivation mechanisms (e.g. MAC CE based or based on UE configurable criteria), provided that complexity increase is reasonable. Per-packet selective duplication can also be considered. [RAN2].

· Specify enhancements for more efficient DL PDCP duplication without impacting the UE, provided that gains can be confirmed with a reasonable complexity. [RAN3].
· Specify enhancements to address potential impacts of higher-layer multi-connectivity based on SA2 progress and request [RAN2, RAN3].


This contribution discusses about dynamic control of PDCP duplication for IIOT.
2 Discussion
2.1 Split/Non-duplication Bearer Fallback
In rel-15 duplication with at most 2 RLC entities, when duplication is deactivated, UE falls back to non-duplication operation as follows:

· In CA duplication where all the RLC bearers are on the same cell group, UE falls back to transmission via only primary RLC.

· In DC duplication where both MCG RLC bearer and SCG RLC bearer are configured, UE falls back to threshold-based split bearer operation.

The principle above can be extended to the case of more than 2 RLC entities. 

· In CA duplication where all the RLC bearers are on the same cell group, UE can perform transmission via only primary RLC, because the other RLC entities are not necessary anymore for transmission. Since moreThanOneRLC IE defines the primary RLC, we don’t need to define anything additional.

· In DC duplication, one MCG RLC bearer and one SCG RLC bearer with ul-DataSplitThreshold are necessary. If there are at least 2 RLC bearers on the same cell group, we need to define which RLC bearer is used for split bearer fallback. One possible way is to choose RLC bearer of the smallest LCID. The following figure shows an example of the fallback.
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Figure 1. Split bearer fallback from DC duplication with up to 4 RLCs
Proposal 1. When duplication is deactivated, 

· In CA duplication where all the RLC bearers are on the same cell group, UE can perform transmission via only primary RLC.
· In DC duplication where at least one MCG RLC bearer and one SCG RLC bearer, UE falls back to split bearer operation with one MCG RLC bearer and SCG RLC bearer. FFS how to choose RLC bearers.
2.2 Dynamic Control of RLC Entities for Duplication
The objective of IIOT WID includes “dynamic control of how a set or subset of configured RLC entities or legs are used for PDCP duplication”. We may keep the current activation/deactivation MAC CE, instead of introduction of a new MAC CE. But in our view, we can consider to dynamically configure RLC bearers to use for uplink duplication. For this, new MAC CE format can be defined. Further detail can be found in our companion contribution [1].
Proposal 2. MAC CE dynamically configures whether each RLC bearer is used for uplink duplication.
2.3 Per-DRB Duplication vs Per-QoS Flow Duplication vs Per-Packet Duplication
In rel-15, the activation of PDCP duplication is determined per radio bearer. More specifically, all the data PDUs are either duplicated or not duplicated. One could argue that some packets of the radio bearer can be duplicated for resource efficiency. UE does not perform IP packet inspection to see the type of individual packets. Thus UE would only know QoS flow ID of each IP packet. We think all the QoS flows in the same radio bearer have similar QoS requirements on reliability and latency. Otherwise they will be served by different radio bearers. This means if one QoS flow requires duplication, the other QoS flows in the same bearer will require the duplication.
Proposal 3. The decision of duplication is per radio bearer. All the data PDUs are either duplicated or not duplicated.

3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. When duplication is deactivated, 

· In CA duplication where all the RLC bearers are on the same cell group, UE can perform transmission via only primary RLC.
· In DC duplication where at least one MCG RLC bearer and one SCG RLC bearer, UE falls back to split bearer operation with one MCG RLC bearer and SCG RLC bearer. FFS how to choose RLC bearers.
Proposal 2. MAC CE dynamically configures whether each RLC bearer is used for uplink duplication.

Proposal 3. The decision of duplication is per radio bearer. All the data PDUs are either duplicated or not duplicated.
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