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1. Introduction

In RAN2#101 meeting, agreement for packet duplication is as following

Agreements
1: PDCP performs packet duplication detection in Rx UE.

In RAN2#100 meeting, packet duplication for PC5 CA is discussed and reached the following agreements
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.
In this contribution, buffer status reporting for packet duplication is discussed.
2. Discussion
One of agreement is “As for the Uu packet duplication, sidelink packet duplication on a single carrier is not supported”, which is means that the original packet and duplicated packet need to be transmitted in different carrier. When V2X UE is configured in scheduling mode, i.e. mode 3, packet duplication function on sidelink is controlled by eNB. Thus eNB need to know the buffer status of duplicated packets of logical channels that activated duplication, so that eNB can schedule original packet and duplicated packet on different carrier and allocate suitable resource. However, existing BSR mechanism for resource requesting is based on service priority i.e. PPPP [2], and cannot reflect buffer status of original packet and duplicated packets separately. Thus BSR for packet duplication need further enhancement.
In the email discussion after RAN2#101 meeting for packet duplication, BSR issue is also discussed. From our point of view, PPPR, similar with PPPP, is also the packet properties that configured in upper layer for specific packet. Thus in some level, PPPP and PPPR has the same characteristics, except PPPP is for priority and PPPR is for reliability. So for the BSR design, PPPR could be mapped to LCG similarly as PPPP does. This means existing BSR structure can be reused, and minimize the specification effort considering limit time for release 15.
Proposal 1: Reuse existing BSR structure and format for packet duplication buffer status reporting
With existing BSR structure and format, LCG for packet duplication is naturally mapped to PPPR. And such mapping could be configured by eNB which is similar to PPPP does, or could be specified directly based on PPPR values. Similar to PPPP, one LCG for packet duplication could be mapped to one or multiple PPPR.
Proposal 2: LCG for packet duplication can be mapped to one or multiple PPPR

For existing BSR, LCG is defined per ProSe Destination. This is means that, one destination id has one LCG, and then associated with one or multiple PPPP. When packet duplication is enabled, there will be another one LCG of packet duplication for the same destination id. So for packet duplication case, one destination id is possible to have two LCGs, one is for original packet, and one is for duplicated packet.
Proposal 3: After packet duplication is activated, one destination id can have two LCGs, one is for original packet, and another one is for duplicated packet

For LCG of packet duplication, include LC of original packet or LC for duplicated packet can both reflect the buffer status of duplicated packet. However, consider the packet duplication can be enabled or disabled, LCG of packet duplication include LC for duplicated packet can exactly reflect the buffer status of duplicated packet, and can avoid the buffer status confusion during packet duplication enable/disable.
Proposal 4: Reserved LC for duplicated packet is mapped to LCG that used for packet duplication 

3. Conclusion

In this contribution, BSR issue of packet duplication are discussed, and we have the following proposals
Proposals

Proposal 1: reuse existing BSR structure and format for packet duplication buffer status reporting

Proposal 2: LCG for packet duplication can be mapped to one or multiple PPPR

Proposal 3: After packet duplication is activated, one destination id can have two LCGs, one is for original packet, and another one is for duplicated packet

Proposal 4: Reserved LC for duplicated packet is mapped to LCG that used for packet duplication 
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