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1. Introduction
In RAN2#97bis, it was discussed if the dynamic control of the UL PDCP duplication is necessary and the discussion was continued over Email [1]. During the Email discussion it seems most companies support the dynamic control (i.e. activation/deactivation) via L2 signalling. In this contribution, we further discuss the activation/deactivation and provide our views.
2. Discussion
We discuss the activation and deactivation of the UL PDCP duplication via the L2 signaling which could be either PDCP control PDU or MAC CE, assuming the dynamic control should be supported. The discussion consists of three aspects to be considered in the decision which one to take: a) Which is simpler from processing point of view? b) How to decide activation and deactivation? and c) commonality between DC-type and CA-type needed?
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Fig. 1: Example architecture for UL PDCP duplication (UE for Tx, network for Rx)

a. Which is simpler from processing point of view?

The motivation to use the MAC CE would be fast(er) activation and deactivation due to lower layer (i.e. more dynamic) signaling. In this case, when the UE MAC (Rx) receives the MAC CE, it shall indicates (de)activation status to the PDCP (Tx). One potential benefit using the MAC CE may be to perform the (de)activation of several radio bearers at the same time [1]. On the other hand, the motivation to use the PDCP control PDU seems to control the duplication in the same sub-layer, i.e. PDCP can know directly whether the duplication is activated or deactivated for simplicity.
Observation 1: Both options have a merit from operation point of view, i.e. faster (de)activation via MAC CE, while no additional MAC-PDCP interaction for PDCP control PDU.
b. How to decide (de)activation?

Next, we discuss how (de)activation should be decided, e.g. based on what information and at which layer.

We consider that the (de)activation should be decided based on the radio conditions at least. For instance, when the radio condition of the main-leg is not so good (and that of the sub-leg is good), the duplication could be useful. However, when the radio condition of the main-leg is good (but that of the sub-leg is not good), the duplication would not be so useful considering the potential overhead due to duplication. If only the radio condition is the criteria, then the (de)activation by MAC CE may be a better choice. This is because the MAC knows well about the radio conditions and more dynamic decision can be done than PDCP.
On the other hand, it should be clarified if any other decision criteria is expected for the control of duplication. One possible way may be that if the duplicated packets come from the same leg, the duplication would be deactivated. If this could be the case, then only PDCP can know this situation and trigger the deactivation. So, the PDCP control PDU may be a better choice. Also, there seems to be some considerations for the (de)activation based on the contents or importance of the packets [1]. It should be clarified how (de)activation should be decided before deciding the option of L2 signaling.
Although the network internal behaviour could be up to implementation basically, possible alternatives can be expected as shown in the figure 2. The simplest way is that the same sub-layer control the decision on (de)activation as well as control signaling, i.e. Alt. 1-1 or Alt. 2-2 seem better.
Observation 2: If only radio condition is the decision criteria for (de)activation, MAC CE may be better. Otherwise (i.e. if any other criteria), it should be clarified first what kind of criteria is expected additionally.
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Fig. 2: Possible alternatives for decision on (de)activation and L2 signaling

c. Commonality between DC-type and CA-type needed?

We also discuss commonality between the DC-type and CA-type duplications. Basically the same mechanism should be applied regardless of the type of duplication. However, the optimum mechanism may be different due to difference of the architecture.
One potential optimization in CA-type duplication is that the (de)activation based on radio conditions (e.g. CQI, SRS quality) can be performed by taking into account the radio condition of the sub-leg as well as that of the main-leg, which could not be performed in DC-type duplication unless additional feedback mechanism is introduced. So, if this potential optimization would be considered useful, MAC should be the decision point and thus MAC CE should be used for (de)activation. Any other possible difference should be also discussed.
Observation 3: Considering the potential benefit in CA-type duplication, MAC CE may be better for (de)activation control.
We would like to suggest to decide which option should be taken based on the observations above.
Proposal 1: RAN2 to discuss and decide which is used for (de)activation, PDCP control PDU or MAC CE by taking into account the observations above.
3. Conclusion

In this contribution we discussed the activation/deactivation of UL PDCP duplication and made the following observations and proposal:
Observation 1: Both options have a merit from operation point of view, i.e. faster (de)activation via MAC CE, while no additional MAC-PDCP interaction for PDCP control PDU.
Observation 2: If only radio condition is the decision criteria for (de)activation, MAC CE may be better. Otherwise (i.e. if any other criteria), it should be clarified first what kind of criteria is expected additionally.
Observation 3: Considering the potential benefit in CA-type duplication, MAC CE may be better for (de)activation control.
Proposal 1: RAN2 to discuss and decide which is used for (de)activation, PDCP control PDU or MAC CE by taking into account the observations above.
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