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Introduction
At RAN2#101bis meeting, packet duplication was discussed and the following agreements were reached [1]. As we can see, the PPPR information which include the amount of data and destination of the V2X messages associated with one PPPR value shall be sent by the UE reusing the SL BSR MAC CE. However, it is FFS if the PPPR should be reported in SidelinkUEInformation. In addition, it is agreed that eNB configures the packet duplication via RRC. The detailed signaling is FFS (e.g. per PPPR, highest PPPR, etc.). 
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.
In this contribution, we first discuss the necessity of PPPR report via SidelinkUEInformation. Then we discuss the detailed signaling for packet duplication configuration. 
Discussion
Necessity for PPPR report

As discussed during email discussion, majority companies agree that eNB may configure two orthogonal carrier sets for the destination reported in SidelinkUEInformation to support the sidelink PDCP duplication. UE may autonomously associate the two orthogonal carrier sets to the two logical channels for data duplication respectively. In this way, the UE could be aligned with eNB on how to use the SL grant of different carriers. 
It should be noted that the two orthogonal carrier sets only need to be configured when eNB make sure that the data duplication may be activated for UE’s V2X traffic. Although it has been agreed that the eNB can configure a mapping between PPPRs and LCGs to be used in the SL BSR MAC CE for PPPR information reporting, it may be too late for the eNB to configure the two orthogonal carrier sets upon receiving the SL BSR. In that case, the eNB has to first transmit the RRC signalling which include the two orthogonal carrier sets and then allocate the SL grant to UE. This introduce unnecessary delay for SL resource allocation. To avoid this problem, it is beneficial for the UE to report the PPPR value associate with V2X service (in terms of destination id) in SidelinkUEInformation. If the PPPR value is high enough for data duplication, the eNB may configure two non-overlapping carrier set to UE for this V2X service.

Observation 1: Two orthogonal carrier sets only need to be configured when eNB makes sure that data duplication may be activated for UE’s V2X traffic. It is too late for the eNB to configure the non-overlapping carrier sets upon receiving the SL BSR including PPPR info.

Proposal 2: It is suggested that UE report the PPPR value associate with V2X service (in terms of destination ID) in SidelinkUEInformation. If the PPPR value is high enough for data duplication, the eNB may configure the two non-overlapping carrier set to UE for this V2X service.

Signaling design for data duplication activation and deactivation
In this section, we discuss the signalling design for data duplication configuration and activation/deactivation. One of the issue is per PPPR or highest PPPR should be configured for data duplication. According to the email discussion, majority companies support the PPPR threshold based sidelink PDCP duplication configuration/activation. To be specific, the eNB may configure a PPPR threshold. For V2X packets associated with a PPPR value, it may be duplicated only if the associated PPPR value is equal to or larger than the PPPR threshold.

In addition, it is doubt whether separate signalling could be designed to support the data duplication configuration and activation/deactivation. In our opinion, the PPPR threshold could be configured for UE and this threshold could be used for both data duplication configuration activation/deactivation. The details are discussed with following cases:

For RRC_IDLE UE, this PPPR threshold configuration could be broadcast via SIB so that RRC_IDLE UE could detect if it should activate data duplication. Suppose the eNB update the PPPR threshold configuration to a higher PPPR value. The previously activated V2X message data duplication transmission might be deactivated if the associated PPPR value is now lower than the updated PPPR threshold. 

For RRC_CONNECTED UE, it might report the PPPR value associated with the V2X service (in terms of destination id) via SidelinkUEInformation as suggested in Section 2.1. Then eNB configure the PPPR threshold to UE via RRCConnectionReconfiguration message. In addition, the eNB may configure mode 3 or mode 4 sidelink resource to UE, which is discussed separately as follows:

For mode 3 sidelink resource configuration, mapping between LCG and PPPR values and two orthogonal carrier sets per destination ID should also be configured for mode 3 UE. Upon receiving the PPPR threshold, UE determines if data duplication should be configured and activated for its V2X message transmission. If the V2X message for a given V2X service satisfies the PPPR threshold for data duplication, it establishes the logical channels for duplication and configure the logical group ID according to the LCG and PPPR mapping. In addition, it performs the logical channel and carrier mapping based on the two orthogonal carrier set. Subsequently, the UE may report the PPPR information via the SL BSR MAC CE and use the SL grant allocated by eNB to perform the PC5 CA based data duplication transmission. Suppose the eNB reconfigure the PPPR threshold based on the channel and load status, the mode 3 UE may further check if the PPPR value of the V2X message satisfy the new PPPR threshold. If yes, the data duplication based transmission is continued, otherwise, it is deactivated. 

For mode 4 sidelink resource configuration: Upon receiving the PPPR threshold, mode 4 UE determines if data duplication should be configured and activated for its V2X message transmission. If the V2X message for a given V2X service satisfies the PPPR threshold for data duplication, it establishes the logical channels for duplication and performs the logical channel and carrier mapping autonomously. Then mode 4 UE performs carrier selection and resource selection for the PC5 CA based data duplication transmission.

Proposal 3: The RRC signalling based PPPR threshold could be used for data duplication configuration as well as activation/deactivation. 

Proposal 4: Upon receving PPPR threshold configuration, the mode 3 UE may activate the data duplication if the PPPR value of the V2X message satisfy the PPPR threshold. In addition, the mode 3 UE may deactivate the existing data duplication if the PPPR value of certain V2X message is no longer satisfy the new PPPR threshold.
Conclusion
In this contribution, we first discussed the necessity of PPPR report via SidelinkUEInformation. Then we discussed the detailed signaling for packet duplication configuration. And we have the following observations and proposals:
Observation 1: Two orthogonal carrier sets only need to be configured when eNB makes sure that data duplication may be activated for UE’s V2X traffic. It is too late for the eNB to configure the non-overlapping carrier sets upon receiving the SL BSR including PPPR info.

Proposal 2: It is suggested that UE report the PPPR value associate with V2X service (in terms of destination ID) in SidelinkUEInformation. If the PPPR value is high enough for data duplication, the eNB may configure the two non-overlapping carrier set to UE for this V2X service.

Proposal 3: The RRC signalling based PPPR threshold could be used for data duplication configuration as well as activation/deactivation. 

Proposal 4: Upon receving PPPR threshold configuration, the mode 3 UE may activate the data duplication if the PPPR value of the V2X message satisfy the PPPR threshold. In addition, the mode 3 UE may deactivate the existing data duplication if the PPPR value of certain V2X message is no longer satisfy the new PPPR threshold.
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