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1 Introduction
In RAN2 #100 meeting, the following agreements were made regarding sidelink packet duplication [1]: 
Agreements

1 Sidelink packet duplication in LTE is anchored at PDCP.

2 As for the Uu packet duplication, duplicated sidelink PDCP PDUs are submitted to two different RLC entities and associated to two different logical channels.
3 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.
4 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.)
5 Will ask SA2 the possibility to derive reliability inforamtion. Will include some background information for packet duplication and the benifits of reliability indication. Includes background information of Rel-14 PPPP.
Moreover, an email discussion was left in RAN2 #101 meeting to discuss the open issues of sidelink packet duplication [2]. Based on this email discussion, this paper further discusses sidelink packet duplication for Mode 3 UEs. 
2 Discussion

2.1 Reporting of PPPP information
According to the last RAN2 meeting, it was agreed, as in the LS sent to SA2 [3], that the eNB should be aware of PPPR information of the V2X message for Mode 3 sidelink packet duplication. 
There are two main solutions proposed in [2]. One is to report PPPR via SidelinkUEInformation, and the other is to report PPPR via SL BSR. From our perspective, the PPPR information reported by the UE is at least necessary for the eNB to perform scheduling for the duplicated packets. Specifically, for each time of SL resource scheduling, the eNB at least has to know whether the UE has duplicated packets, whose PPPR is configured/enabled with SL packet duplication, and (if any) schedules SL resources on different carriers associated with these duplicated packets for their transmission. Therefore, without the reporting of the PPPR information, the eNB cannot know whether/where to schedule the SL resources for the UE's duplicated packets, which are thus unable to be sent on proper carriers.
Hence, the PPPR information is at least indispensable for eNB scheduling. For the purpose of scheduling, the PPPR information should obviously be sent via SL BSR, instead of RRC signalling. Moreover, similar to legacy PPPP mechanism in Rel-14 V2X, we think a mapping between LCG ID and PPPR can also be configured by the eNB, so that the actual PPPR of UE's available data can be reflected by the LCG ID in the SL BSR in Rel-15 eV2X. By such  a means, the eNB can be informed of the PPPR via the LCG ID as well as the data volume of the corresponding duplicated packets, so as to perform effective scheduling for them.
Observation 1: The PPPR information of the available data is necessary for the eNB to do scheduling for the duplicated packets. 

Proposal 1: A mapping between LCG ID and PPPR can be configured to the Mode 3 UE. The eNB can be informed of the PPPR(s) of the UE's available data via the LCG ID(s) in the SL BSR, so that it can carry out scheduling for the duplicated packets on proper carriers. 
2.2 Configuration/deconfiguration and activation/deactivation for Mode3 sidelink packet duplication
As for the sidelink packet duplication configuration, since the management of SLRBs and sidelink logical channels is up to UE implementation and thus invisible to the eNB, sidelink packet duplication can be then configured in a PPPR specific way, i.e. the eNB signals which PPPR(s) are configured with sidelink packet duplication. 
Proposal 2: For a Mode 3 UE, sidelink packet duplication is configured per PPPR, i.e. the eNB signals which PPPR(s) are configured with sidelink packet duplication. 
Besides, it is also required, as our previous agreements, that two duplicated PDCP PDUs of the same PDCP entity, which are thus associated with two separate sidelink logical channels, shall not be transmitted on the same carriers. This is actually to follow the same requirement as NR packet duplication.  For NR packet duplication over Uu, such a requirement is realized by configuring the two duplicated logical channels (i.e. legs) with two associated carrier sets which share no carrier with each other.  Consequently, we would also like to reuse the similar mechanism as NR, and configure two associated sidelink carrier sets which are non-overlapped for each PPPR configured with sidelink packet duplication. 
Furthermore, as one PPPR may also correspond to different Destinations which may have different applicable carrier frequencies as reported in the SidelinkUEInformation, for a PPPR configured with packet duplication, two non-overlapping carrier sets may thus need to be configured per Destination the UE reported in SidelinkUEInformation (within its applicable carrier frequency set) respectively. 

Proposal 3: For each PPPR configured with sidelink packet duplication for a Mode 3 UE, two associated sidelink carrier sets which are non-overlapping are configured per Destination reported in SidelinkUEInformation.  

Another issue discussed in the email discussion [2] is whether, for Mode 3 UEs, a new MAC CE is needed for the activation/deactivation of sidelink packet duplication. Logically, it is better to follow NR PDCP packet duplication which uses MAC CEs for activation/deactivation. However, considering the limited time left for the WI, it seems also fine to only rely on the sidelink packet duplication configuration without explicit activation/deactivation for simplicity: when a PPPR is configured with packet duplication, the UE just enables packet duplication for this PPPR until deconfiguration.  
Proposal 4: Once a PPPR is configured with sidelink packet duplication, the UE shall perform packet duplication for this PPPR until deconfiguration. 

However, if RAN2 finally decide to introduce a MAC CE for activation/deactivation, then perhaps it should be signalled in a per Destination manner. This is because the applicable carriers for different Destinations may be different, and for different Destination L2 ID, the carriers applied to one Destination may need packet duplication to guarantee reliability (e.g. high CBR), whereas the carriers for another Destination may not. 
To this end, we propose that if RAN2 agree to introduce a new MAC CE to activate/deactivate sidelink packet duplication, then Destination L2 ID may need to be taken into account for the MAC CE design  
Proposal 5: If RAN2 agree to introduce a new MAC CE for sidelink packet duplication activation/deactivation, the Destination L2 ID may need to be considered for the MAC CE design. 
3 Conclusions
In this contribution, we discussed sidelink packet duplication for Mode3 UEs and the following observations and proposals are given:
Observation 1: The PPPR information of the available data is necessary for the eNB to do scheduling for the duplicated packets. 

Proposal 1: A mapping between LCG ID and PPPR can be configured to the Mode 3 UE. The eNB can be informed of the PPPR(s) of the UE's available data via the LCG ID(s) in the SL BSR, so that it can carry out scheduling for the duplicated packets on proper carriers. 
Proposal 2: For a Mode 3 UE, sidelink packet duplication is configured per PPPR, i.e. the eNB signals which PPPR(s) are configured with sidelink packet duplication. 

Proposal 3: For each PPPR configured with sidelink packet duplication for a Mode 3 UE, two associated sidelink carrier sets which are non-overlapping are configured per Destination reported in SidelinkUEInformation.  

Proposal 4: Once a PPPR is configured with sidelink packet duplication, the UE shall perform packet duplication for this PPPR until deconfiguration. 

Proposal 5: If RAN2 agree to introduce a new MAC CE for sidelink packet duplication activation/deactivation, the Destination L2 ID may need to be considered for the MAC CE design.  
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