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1 Introduction
In RAN2 #100 meeting [1], sidelink packet duplication was discussed and the following agreements were achieved.
	Agreements:

· Sidelink packet duplication in LTE is anchored at PDCP
· As for the Uu packet duplication, duplicated sidelink PDCP PDUs are submitted to two different RLC entities and associated to two different logical channels
· As for the 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. (FFS (pre)configuration or hard-coded or up to the UE implementation. Option should be worked for both mode3 and mode4.)
· 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


Based on these RAN2 agreements, there are still some remaining issues for PDCP duplication, which are mainly related to LCID(s) configuration and the activation/deactivation for Mode 4. Therefore, this contribution focuses on these remaining issues and provides corresponding solutions. 
Compared with the earlier version, this revision updated discussions for the LCID configuration for PDCP duplication, based on the candidate solutions identified in the last meeting.  
2 LCID(s) Configuration for Sidelink PDCP Duplication
As for how to handle the LCID(s) used for sidelink PDCP duplication, there was no final agreement reached in RAN2 #100 meeting, but three options were identified as candidate solutions for further discussion, namely "whether the LCID(s) for the duplicated packet should be (pre)configured or hard-coded or up to the UE implementation needs further discussion". Moreover, it requires the solution workable for both mode3 and mode4.
Regarding the hard-coded solution, some reserved LCID values for SL-SCH in the specification need to be occupied and can thus be only used for sidelink PDCP duplication. 
In LTE sidelink, LCID is only with 5-bit length and currently almost half of the total LCID space (i.e. 15 LCID values) has already been used. Due to the scarcity of the LCID values, it is typically not expected to occupy too many reserved LCID values in the specification, in order to keep the room for forward extension. However, with values "00001-01010" (totally 10) already specified for sidelink logical channels of data transmission, the hard-coded solution may have to occupy another 10 reserved LCID values, and specify a fixed (one-to-one) mapping between the LCIDs already used and those reserved LCIDs occupied for duplication (e.g. LCID "X" ( LCID "X+10"). Otherwise, if less than 10 reserved LCIDs are occupied for PDCP duplication, a UE, when receiving a LCID value within the range for duplication, can still not determine which logical channel (with LCID in "00001-01010") the data corresponding to this LCID is the duplication of, as the LCID allocation at the Tx side is all up to UE implementation. For example, assume only 2 reserved values, e.g. "01011" and "01100", are hard-coded for duplication; then if a UE receives the data corresponding to an LCID of "01011" (or "01100"), it cannot tell which specific logical channel with LCID in "00001-01010" the data is the duplication of.
So we can observe that the solution of hard-coded LCIDs for PDCP duplication needs to occupy up to 10 reserved LCID values which seems quite a lot and thus largely impacts forward extension for introducing new services/MAC CEs. Also, the hard-coded solution needs to specify a mapping relation for the LCIDs already used in the specification (i.e. "00001-01010") and the reserved LCIDs newly occupied for duplication, thus resulting in extra standard impact.   

Observation 1: The hard-coded LCIDs for PDCP duplication need to occupy up to 10 reserved LCID values, which are quite a lot and thus lead to impact on forward extension. Also, it requires a fixed mapping between the LCIDs already used (i.e. "00001-01010") and those reserved LCIDs occupied for PDCP duplication, which results in extra standard impacts. 
Besides, if the hard-coded solution is employed, the number of LCIDs used for PDCP duplication is fixed and static. As a result, there is no way for the LCIDs used for PDCP duplication to adapt to the number of the sidelink logical channels actually enabled with duplication by the eNB. This means, even if no sidelink logical channels are enabled with duplication, those hard-coded LCIDs for PDCP duplication cannot be allocated to other logical channels either. Therefore, the hard-coded solution lacks flexibility and may result in a waste of LCID values. 

Observation 2: The hard-coded way cannot adapt the number of LCID values occupied for PDCP duplication to the actual number of LCHs enabled by the eNB for PDCP duplication; thus, it is rather inflexible and leads to potential waste of the scarce LCID values.
From above two observations, on the one hand, the solution of hard-coded needs to occupy quite a number of scarce reserved LCID values as in Observation 1; but, on the other hand, it is likely to result in obvious wastage of those reserved LCID values occupied due to its inflexibility as in Observation 2. Such contradiction makes the hard-coded LCIDs for PDCP duplication not a good solution, and we suggest not to apply it.
Proposal 1: Do not apply hard-coded LCIDs for sidelink PDCP duplication.

In Rel-14 V2X sidelink communication, the sidelink logical channels are managed by UE implementation with LCIDs allocated by the UE itself as well. From our perspective, this can be inherited without any change in Rel-15 eV2X. Specifically, we think the most straightforward way is that a UE can indicate which LCIDs it is actually using for a pair of duplicated logical channels to other UEs over sidelink. Then, as long as the UE's data is received by other UEs, it is quite clear at the receiver which two LCIDs are referring to a pair of logical channels for PDCP duplication whose data can then be correctly yielded to the same PDCP entity. In this way, the LCIDs allocation can still be left to UE implementation at the transmitter without need to change legacy sidelink design. 
Proposal 2: A UE informs the LCIDs of its logical channels for PDCP duplication over sidelink. The selection of LCIDs for the logical channels actually using PDCP duplication at the transmitter is up to UE implementation as in Rel-14.
3  Activation/Deactivation of Duplication
In the last RAN2 meeting, it was also agreed that "For mode 4 (connected and idle), UE autonomous activation of duplication transmission on multiple carriers is allowed based on (pre)configuration". For such UE autonoumous activation of duplication, the following configurations should at least be taken into consideration:
· Service reliability requirements/priority: the main target of PDCP duplication is to improve transmission reliability of services with high reliability requirements and/or high priority. 
· Load/Channel condition (e.g. CBR): if a PC5 carrier with light load (e.g. with low CBR values) can be used to meet the performance requirements for some certain services, there is no need to activate the PDCP duplication for the transmission of these services. 
Proposal 3: For mode 4, UE autonomous activation of duplication should take at least the following factors into account:
· Reliability requirements/priorities of the services: only enable PDCP duplication for the services with high reliability requirements/high priorities.
· Load/channel condition (e.g. CBR): employ the PDCP duplication only if the load/channel situation on the selected carriers is not good enough to ensure the performance of corresponding services. 
4 Conclusions
In this contribution, we discussed the LCID configuration for sidelink PDCP duplication as well as the (de)activation of sidelink duplication, the following observations and proposals are given:
Observation 1: The hard-coded LCIDs for PDCP duplication need to occupy up to 10 reserved LCID values, which are quite a lot and thus lead to impact on forward extension. Also, it requires a fixed mapping between the LCIDs already used (i.e. "00001-01010") and those reserved LCIDs occupied for PDCP duplication, which results in extra standard impacts.
Observation 2: The hard-coded way cannot adapt the number of LCID values occupied for PDCP duplication to the actual number of LCHs enabled by the eNB for PDCP duplication; thus, it is rather inflexible and leads to potential waste of the scarce LCID values.
Proposal 1: Do not apply hard-coded LCIDs for sidelink PDCP duplication.
Proposal 2: A UE informs the LCIDs of its logical channels for PDCP duplication over sidelink. The selection of LCIDs for the logical channels actually using PDCP duplication at the transmitter is up to UE implementation as in Rel-14.
Proposal 3: For mode 4, UE autonomous activation of duplication should take at least the following factors into account:

· Reliability requirements/priorities of the services: only enable PDCP duplication for the services with high reliability requirements/high priorities.
· Load/channel condition (e.g. CBR): employ the PDCP duplication only if the load/channel situation on the selected carriers is not good enough to ensure the performance of corresponding services. 
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