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1   Introduction
During the RAN2#100 meeting, data duplication for PC5 carrier aggregation was discussed and the following agreements were reached [1]:
	As for packet duplication over PC5, it was agreed in RAN2 that:

· Sidelink packet duplication in LTE is anchored at PDCP;
· As Uu packet duplication, duplicated sidelink PDCP PDUs are submitted to two different RLC entities and associated to two different logical channels.

· As Uu packet duplication, sidelink packet duplication on a single carrier is not supported, i.e. the MAC layer cannot multiplex the two logical channels associated to a duplicate packet into the same HARQ entity.
· The LCID(s) that can be used for transmission of one replica of a duplicate packet are reserved, i.e. they cannot be used by non-duplicated packet transmission. RAN2 to discuss whether this LCID(s) for the duplicated packet should be (pre)configured or hard-coded or up to the UE implementation. (Option should be worked for both mode3 and mode4.).
· An LS was sent to SA2 enquiring whether/how the UE can get the required reliability of V2X packet(s) to be transmitted as one factor to be considered for PC5 packet duplication. 
· For mode4 (connected and idle), UE autonomous activation of duplication transmission on multiple carriers is allowed based on (pre)configuration. FFS on UE request to NW for duplication transmission.


As we can see, it is agreed that the LCID that can be used for transmission of duplicate packet are reserved. However, it is FFS whether the LCID for the duplicated packet should be (pre)configured or hard-coded or up to UE implementation. In this contribution, we will discuss the LCID issue from the perspective of Tx and Rx UE. The pros and cons of three LCID allocation options are compared. 
2   Discussion
As agreed in RAN2#100 meeting, duplicated sidelink PDCP PDUs are submitted to two different RLC entities and associated to two different logical channels. In addition, it is required that sidelink packet duplication on a single carrier is not supported. In order to ensure the data packets from these RLC entities/logical channels are not transmitted via the same carrier, logical channel mapping restrictions is used in MAC for NR packet duplication. To align with the NR design, it is suggested that the logical channel mapping restriction is also considered for sidelink packet duplication. In this way, the MAC entity could make sure that the logical channels for original and duplicate packets are scheduled on different HARQ entities as well as carriers. 
Proposal 1: For the Tx UE, it is suggested to consider logical channel mapping restriction for sidelink packet duplication to make sure the data packets from two logical channels are not multiplexed into the same HARQ entity. 
For the Tx UE, the Tx logical channel establishment and LCID allocation are based on UE implementation in R14. In order to support data duplication in R15, three LCID allocation options for Tx UE are discussed in the RAN2#100 meeting:

· (pre)configuration: As proposed in [2], (pre)configuration may indicate one or more LCIDs that can be used for transmission of one replica of the duplicate transmission. By means of the LCIDs configured for duplication purpose, the MAC layer in the Tx UE can determine whether it can multiplex different packets having different logical channels in the same HARQ entity or not. In our opinion, the MAC layer in Tx UE could make sure not to multiplex the two logical channels associated to a duplicate packet into the same HARQ entity based on the logical channel mapping restrictions. It is not necessary for the MAC layer to differentiate the duplicated logical channel based on the LCID. On the other hand, it is likely that eNB configures the dedicated LCIDs for the two logical channels associate with data duplication RB. However, this LCID configuration approach could only be used for UE in RRC_CONNECTED UE. For the RRC_IDLE UE that use mode 4 resource allocation, it is not applicable. 
· Hard-coded: It is suggested in [3] to support the fixed/static mapping between LCIDs for the two logical channels associated with duplicate packets. The advantage is that the Tx UE and Rx UE could have aligned view of the LCID mapping of two logical channels for data duplication without explicit signalling. Not only the RRC_CONNECTED mode 3 and mode 4 UE, but also the RRC_IDLE UE could use this option. The disadvantage is that a lot of potential LCIDs are reserved for data duplication purpose. 
· UE implementation: Similar to R14, it is up to UE to select the LCIDs for two logical channels of data duplication. Compared with the hard-coded option, it is more flexible. Not only the RRC_CONNECTED mode 3 and mode 4 UE, but also the RRC_IDLE mode 4 UE could use this option. However, the Rx UE may not be aware of the LCID mapping for the two logical channels. 
Observation 1: The MAC layer in the Tx UE can determine whether it can multiplex different packets from different logical channels in the same HARQ entity based on the logical channel mapping restriction instead of the (pre)configured LCIDs.
Proposal 2: It is suggested to further consider the hard-coded and UE implementation based LCID allocation for Tx UE.  
For the Rx UE, the Rx logical channel is established when the RLC PDU corresponding to a new LCID is received within the scope of one source ID and target ID combination in R14. No matter which LCID allocation option is selected (hard-coded or UE implementation), it is necessary to ensure the Rx UE could identify the LCID mapping of two logical channels for data duplication. Otherwise, the Rx UE may establish two separate Rx PDCP entities for the two Rx logical channels. Two PDCP entities bring about a lot of duplicated and out of order packet delivery to upper layer, which should be avoided. 
Observation 2: Rx UE should be able to identify the LCID mapping of two logical channels for data duplication. Otherwise, a lot of duplicated and out of order packets would be delivered to upper layer.

In order to solve this problem, the following option could be considered for the Rx UE:
· Hard-coded LCID: As mentioned before, the hard-coded LCID allocation allows the Tx UE and Rx UE be aligned with the LCID mapping of two logical channels for data duplication without explicit signalling. The Rx UE could identify the logical channels established for carrying original and duplicate packets and establish the Rx logical channels/RLC entities/PDCP entities correspondingly. The disadvantage is that a lot of potential LCIDs are reserved for data duplication purpose.
· LCID mapping indication via PC5: In this option, the Tx UE may freely select the LCIDs for the two logical channels associated with data duplication. Then Tx UE send the LCID mapping to the Rx UE via PC5 interface. Upon receiving the LCID mapping, the Rx UE is able to identify the two logical channels associated with data duplication. As a matter of fact, there can be many variants for this option. For example, the Tx UE may use the same LCID for the MAC PDU subheader of the two logical channels and add duplication indication in the MAC PDU subheader as shown in Figure 1. Based on the duplication indication, the Rx UE may identify one of the logical channel is for original packet and the other logical channel is for duplicate packet although they share the same LCID. Consequently, the Rx UE may associate the same Rx PDCP entity to the two Rx logical channels and RLC entities.
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Figure 1 Illustration of LCID mapping indication via PC5
Proposal 3: Suppose UE implementation based LCID allocation is used for Tx UE, PC5 enhancement should be considered to support Tx UE transmit the LCID mapping of logical channels for data duplication to Rx UE. 
3   Conclusion
In this contribution, we discussed the LCID issue from the perspective of Tx and Rx UE. The pros and cons of three LCID allocation options were compared. And we have the following observations and proposals:
 Proposal 1: For the Tx UE, it is suggested to consider logical channel mapping restriction for sidelink packet duplication to make sure the data packets from two logical channels are not multiplexed into the same HARQ entity. 
Observation 1: The MAC layer in the Tx UE can determine whether it can multiplex different packets from different logical channels in the same HARQ entity based on the logical channel mapping restriction instead of the (pre)configured LCIDs.
Proposal 2: It is suggested to further consider the hard-coded and UE implementation based LCID allocation for Tx UE.  
Observation 2: Rx UE should be able to identify the LCID mapping of two logical channels for data duplication. Otherwise, a lot of duplicated and out of order packets would be delivered to upper layer.

Proposal 3: Suppose UE implementation based LCID allocation is used for Tx UE, PC5 enhancement should be considered to support Tx UE transmit the LCID mapping of logical channels for data duplication to Rx UE. 
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