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1 Introduction
In RAN2 #101bis meeting, the following agreements were made regarding sidelink BSR reporting for Mode3 packet duplication [1]:
Agreements

1: The UE needs to provide PPPR information to the eNB only for mode-3 operations.

2: The PPPR information consists of:

a: The amount of data associated to one (or more) PPPR values, that the UE has in the buffer.

b: The destination of the V2X messages associated to one (or more) PPPR values, that the UE has in the buffer.
3: PPPR information shall be sent by the UE in the MAC CE. FFS if sidelinkUEInformation needs to include PPPR.
4: If MAC CE is adopted for PPPR information reporting, the existing SL BSR MAC CE is reused. The eNB can configure a mapping between PPPRs and LCGs to be used in the SL BSR MAC CE for PPPR information reporting.

5a: The eNB configures packet duplication via RRC. FFS on the details signaling (e.g. per PPPR, highest PPPR, etc.) The UE shall perform packet duplication for the configured PPPR values until deconfigured by eNB reconfiguration.

5b: For BSR, eNB configures mapping information between LCG and PPPR. For activation, eNB configures threshold (details of signaling way will be discussed in stage3 CP) of PPPR for mode3 (dedicated RRC) and mode4 (dedicated RRC for connected, SIB for idle).

6: PPPR is not used for TX carrier selection for packet duplication.
Based on the progress of last meeting, this paper will focus on the remaining issues related with SL BSR reporting considering sidelink PDCP duplication for Mode3 UEs.
2 Discussion
In the last RAN2 meeting, it was agreed that eNB can configure mapping between PPPRs and LCGs. Since the LCG had already been mandatorily associated with one (or more) PPPP values in Rel-14 V2X, once the mapping between LCG and PPPRs are configured, one LCG should be associated simultaneously with both PPPR(s) and PPPP(s), which means the buffer size reported in SL BSR corresponding to one LCG should consider both PPPPs and PPPRs configured. That is, the sum amount of all data with both PPPP(s) and PPPR(s) mapped to this LCG should be taken into count. 
Proposal 1: If the mapping of LCG to PPPR is configured, the buffer size corresponding to a LCG included in the SL BSR should be the sum amount of all data with both the PPPR(s) and PPPP(s) mapped to this LCG. 
However, even with a new parameter/feature introduced in a new release, we usually also allow the UE to fall back to the operation in an earlier release based on eNB configuration. As a result, the Rel-15 eNB should also be allowed to configure only the "LCG-PPPP" mapping, as in Rel-14 V2X, to a Mode 3 UE supporting eV2X, even after PPPR is introduced in Rel-15 (e.g. in case the eNB don't want to enable SL packet duplication due to resources shortage, etc.). This means that, if a Rel-15 Mode 3 UE is not configured with "LCG-PPPR" mapping but only configured with LCG-PPPP mapping, then only PPPP will be considered by the UE in the SL BSR reporting as in Rel-14 V2X. 
Proposal 2: For a Mode 3 UE supporting eV2X, only PPPP is considered in the SL BSR reporting as in Rel-14 V2X, if "LCG-PPPR" mapping is not configured by the eNB.  
In RAN2 #100 meeting [2], it was agreed that "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 ". Therefore, for sidelink packet duplication in Mode3, the two duplicated SL LCHs with the same PPPR should be scheduled in different carriers. Because of this, eNB should be aware of the data volume of these duplicated LCHs separately so as to schedule different LCHs with sidelink grants on different carriers properly.
Observation 1: For a PPPR configured with packet duplication, the eNB may further need to distinguish the specific data volume of each duplicated SL LCH, so as to schedule SL resources on different carriers for two duplicated SL LCHs respectively. 
The goal in above Observation may need to be achieved by the follow two steps for a given PPPR configured for packet duplication:

· The duplicated sidelink LCHs corresponding to this PPPR should be mapped to two different LCGs. It is naturally impossible for eNB to distinguish the data volume of the two duplicated LCHs respectively, if they are mapped to the same LCG ID.  
· Then, each LCG should further point to one of the carrier sets associated with the duplicated LCHs via eNB configuration. As in our companion contribution [3], each duplicated sidelink LCH for Mode 3 should be associated with a carrier set used to restrict the carriers on which corresponding data can be transmitted. Hence, by making a LCG point to the carrier set associated with a specific duplicated LCH, the data volume of this LCH can actually just be reflected by the buffer size corresponding to this LCG reported in the SL BSR, thus enabling the eNB to schedule SL resources on the proper carriers, i.e. the carrier set pointed to by with this LCG, for this LCH. 

Based on the above two steps, we propose that the buffer size of the two duplicated sidelink LCHs of the same PPPR should be reported independently in the SL BSR via two different LCGs, and each of these LCGs should further point to the one of the carrier sets associated with the duplicated LCHs via eNB configuration. 
Proposal 3: The buffer size of the two duplicated LCHs of the same PPPR should be reported independently in the SL BSR via two different LCG IDs, and each of these LCGs should point to the carrier set associated with one of duplicated LCH respectively via eNB configuration. 
In the last RAN2 meeting, a left-over issue is whether SidelinkUEInformation needs to include PPPR in case we already allow MAC CE to report it. In legacy sidelink communication and V2X communication, PPPP are not reported via SidelinkUEInformation, and the eNB determines whether to configure the UE with Mode 3 or Mode 4 and thus configures the LCG-PPPP mapping by considering all the PPPP values (if Mode 3) without the knowledge of PPPP of the available data to be sent by the UE. There seems to be no big problem to inherit this legacy operation with respect also to PPPR. On the other hand, the eNB can anyway know the PPPR of UE's available data from the SL BSR depending on proper eNB configuration. So from our perspective, it seems that PPPR does not need to be included in SidelinkUEInformation.  
Proposal 4: PPPR does not need to be included in SidelinkUEInformation.
3 Conclusions
In this contribution, we discussed SL BSR reporting for Mode 3 sidelink packet duplication and the following observations/proposals are given:
Observation 1: For a PPPR configured with packet duplication, the eNB may further need to distinguish the specific data volume of each duplicated SL LCH, so as to schedule SL resources on different carriers for two duplicated SL LCHs respectively. 
Proposal 1: If the mapping of LCG to PPPR is configured, the buffer size corresponding to a LCG included in the SL BSR should be the sum amount of all data with both the PPPR(s) and PPPP(s) mapped to this LCG. 
Proposal 2: For a Mode 3 UE supporting eV2X, only PPPP is considered in the SL BSR reporting as in Rel-14 V2X, if "LCG-PPPR" mapping is not configured by the eNB.  
Proposal 3: The buffer size of the two duplicated LCHs of the same PPPR should be reported independently in the SL BSR via two different LCG IDs, and each of these LCGs should point to the carrier set associated with one of duplicated LCH respectively via eNB configuration. 
Proposal 4: PPPR does not need to be included in SidelinkUEInformation.
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