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[bookmark: _Ref178064866]Introduction
This document discusses whether the primary path is needed for IIOT.

Discussion
In LTE Rel-12 Dual Connectivity, the concept of primary path was introduced together with split bearer. The primary path is used to transmit PDCP PDUs when the PDCP data volume is less than a threshold. If the PDCP data volume is larger than the threshold, the PDCP entity submits PDCP PDUs to any RLC entity upon request from lower layer.
In NR Rel-15, the PDCP duplication was introduced, and the concept of primary path was still applied. In PDCP duplication, the primary path is used to transmit PDCP PDUs when CA PDCP duplication is deactivated. 
The main reason for applying primary path in PDCP duplication is that it can simplify the MAC CE design. With the help of primary path, the MAC CE needs to indicate only activation/deactivation status of the DRB, not which path the DRB should activate/deactivate. Therefore, the duplication activation/deactivation MAC CE was designed in a very simple way, as shown below.
	[bookmark: _Toc12751604]6.1.3.11	Duplication Activation/Deactivation MAC CE
The Duplication Activation/Deactivation MAC CE of one octet is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of a single octet containing eight D-fields. The Duplication Activation/Deactivation MAC CE is defined, for a MAC entity, as follows (Figure 6.1.3.11-1).
-	Di: This field indicates the activation/deactivation status of the PDCP duplication of DRB i where i is the ascending order of the DRB ID among the DRBs configured with PDCP duplication and with RLC entity(ies) associated with this MAC entity. The Di field is set to 1 to indicate that the PDCP duplication of DRB i shall be activated. The Di field is set to 0 to indicate that the PDCP duplication of DRB i shall be deactivated.


Figure 6.1.3.11-1: Duplication Activation/Deactivation MAC CE



In IIOT, RAN2 is discussing a mechanism to enhance PDCP duplication, i.e. duplicate a packet up to four transmission paths. As there are up to four transmission paths, most companies think that a new MAC CE should be introduced in order to dynamically control each transmission path. The new MAC CE is expected to include activation/deactivation indication for each transmission path.
As there is no clear advantage in MAC CE design, there is no reason to introduce primary path. 
In addition, as long as RAN2 agreed that transmission path is dynamically changed, there is no benefit of introducing primary path. If introduced, RAN2 needs further discussion on, e.g. whether the primary path can be deactivated, whether the primary path can be changed by MAC CE, etc. It would consume RAN2 meeting time unnecessarily.
Proposal 1. Primary path is not needed in Rel-16 PDCP duplication.

If the proposal 1 is agreeable, it should be discussed where to transmit the PDCP Control PDU (containing interspersed ROHC feedback). This is because according to TS38.323, the transmitting PDCP entity configured with the duplication transmits the PDCP Control PDU only to the primary path if the PDCP duplication is activated.
In our view, considering that the PDCP Control PDU is one of the critical packet, the reliable transmission of the PDCP Control PDU should be guaranteed. With this understanding, the following options can be considered. 
· Option 1. The UE autonomously selects the transmission path to transmit the PDCP Control PDU.
· Option 2. The UE duplicates the PDCP Control PDU and transmits the duplicated PDCP Control PDUs to all active RLC entities.

For Option 1, it is required that the UE always monitors the radio quality of all transmission paths and the UE selects a transmission path which has best radio quality. Consequently, it would increase the UE complexity. In addition, even if the UE selects the transmission, the PDCP Control PDU may be lost in the air because the URLLC traffic is carried on UM DRB.
For Option 2, it would be better to support reliable transmission on the PDCP Control PDU than Option 1. However, there may be a concern about how to handle the duplicated PDCP Control PDU in the receiving PDCP entity. This is because the receiving PDCP entity cannot detect the duplication of the PDCP Control PDU due to absence of PDCP SN. However, we think that the duplicated reception of PDCP Control PDUs does not cause any problem to PDCP operation with the following reasons:
· If same PDCP status report is received twice, the PDCP entity can identify that this is duplication as the FMS and BITMAP are same.
· If same ROHC feedback is received twice, the ROHC compressor can identify that this is duplication as all fields are same. Even if the ROHC compressor treats it as a new ROHC feedback, it increases the credibility of the ROHC context in the ROHC decompressor, and makes fast transition to more reliable operation mode. It does not cause any problem in ROHC operation.

With the above reasons, we think the PDCP Control PDU should be duplicated when PDCP duplication is activated. 
Proposal 2. The PDCP Control PDU is duplicated when PDCP duplication is activated. 

Conclusion
In this contribution, we show our view on whether the primary path is needed and where to transmit the PDCP Control PDU. Finally, we made the following observation and proposal:
Proposal 1. Primary path is not needed in Rel-16 PDCP duplication.
Proposal 2. The PDCP Control PDU is duplicated when PDCP duplication is activated. 
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