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1	Introduction
Packet duplication has been proposed as a measurement to enhance the transmission reliability for both user plane and control plane. 
In RAN2#97bis meeting, the following agreements have been achieved:
1: RRC configures PDCP for duplication and the radio protocols of the UE with separate RLC entities and logical channels to handle duplicates (referred to as “legs”)
2: only one additional leg is configured for PDCP duplicates.
3: the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same transport block.
FFS whether in CA case to support PDCP duplicates on the same carrier with some restriction to prevent them from being transmitted on the same transport block. (Noting that we have already agreed that they can be sent on different carriers)
4:	PDCP duplication solution for CA requires only one MAC entity.
5	logical channel mapping restrictions need to be introduced to handle duplicates in within one MAC entity (CA).
This paper discusses some further aspects on the BSR transmission when packet duplication is activated. 

[bookmark: OLE_LINK124][bookmark: OLE_LINK125]2	Discussion
As described in [1], a Buffer Status Report (BSR) shall be triggered if any of the following events occur:
-	UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity and either the data belongs to a logical channel with higher priority than the priorities of the logical channels which belong to any LCG and for which data is already available for transmission, or there is no data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";
-	UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";
-	retxBSR-Timer expires and the MAC entity has data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";
-	periodicBSR-Timer expires, in which case the BSR is referred below to as "Periodic BSR".
Packet duplication has been proposed in NR as a method to enhance the transmission reliability for both user plane and control plane. The PDCP function in the transmitter supports packet duplication and the PDCP function in the receiver supports redundancy detection. The necessity of packet duplication may change when the radio condition of the two RLC legs in the duplicated radio bear changes. For example, when a UE moves from cell edge to cell centre, packet duplication may not be always beneficial, and it should be deactivated when there’s no gain. Such kind of activation or deactivation of packet duplication would undoubtedly cause the change of UE’s buffer size in different logical channels. For example, when packet duplication is activated, all the PDCP PDUs have to be duplicated and forwarded to both legs, and the UE requires almost double radio resource to finish the transmission compared with before. Therefore, once activation of packet duplication happens at a UE, a BSR should be reported to gNB to update its buffer status for the duplicated radio bearer.
 
When packet duplication is running, PDCP entity would duplicate each PDCP PDU and forward them to different RLC legs. To deactivate the packet duplication, PDCP entity has to stop the duplication action and forward each PDCP PDU to only one of the RLC legs. The deactivated RLC leg should stop its processing right away. If there are still remaining packets in the RLC buffer of the deactivated leg, those packets might affect the future processing when the deactivated leg is activated a second time. For example, those buffered packets might delay the processing of the new arriving packets after the leg is activated. Therefore the remaining packets in the deactivated RLC entity should be flushed in the deactivation operations. Correspondingly, RLC parameters of the deactivated leg should also be reset. Therefore, when deactivation of one RLC leg happens, a BSR is required to report the buffer status change so that gNB would not allocated radio resource for the deactivated logical channel. 

Proposal 1: Activation or deactivation of packet duplication should be considered as new triggers for BSR report. 

Furthermore, in the BSR reporting for the radio bear with packet duplication, each RLC of the twin legs should calculate the buffer size separately, and the buffer size should be the overall buffer size including both the buffer in PDCP and the buffer in RLC. Due to the duplication operation, packets in PDCP buffer would be forwarded to both RLC legs. Hence, PDCP buffer should be calculated into each of RLC legs in buffer status calculation. In this method, BSR for the radio bear with packet duplication needs only report two overall buffer size values. If the buffer size of PDCP is reported separately, BSR still needs to report two RLC buffer sizes for both twin legs and totally 3 buffer size values have to be contained in the BSR report. Therefore, reporting PDCP buffer size separately is not an efficient reporting method. 

Proposal 2: In BSR reporting for the radio bear with packet duplication, each logical channel of the twin legs should calculate the buffer size separately, and the buffer size for each leg equals to the sum of buffer size in PDCP and the buffer size in the related RLC. 

Although buffer status is calculated by each RLC leg separately, how to transmit the BSR for the radio bear with packet duplication should still be carefully considered. There are two potential options for the BSR transmission: 
Option 1: One MAC CE include both BSRs for the twin legs 
Option 2: One MAC CE includes only the buffer status for one RLC leg of the twins, i.e. two separate MAC CEs for the twins. 
In Option 1, the BSR MAC CE would be carried in the MAC PDU which includes the data PDU from any RLC leg of the twin. If both RLC legs are granted in one TTI, the BSR MAC CE can be duplicated in both MAC PDUs to provide a more reliable report. In Option 2, the BSR MAC CE would have to be carried in the MAC PDU which includes the data PDU from the corresponding RLC leg of the twin. Therefore, Option 2 might cause more delay in BSR report. Compared with Option 2, Option 1 could provide faster and more reliable BSR report. Therefore, One MAC CE including both BSRs for the twin legs should be used to transmit the BSR report for the radio bearer with packet duplication.

Proposal 3: One MAC CE including both buffer size statuses for the twin legs should be reported for the radio bearer with packet duplication. 

3	Conclusion
In this contribution, some considerations on the BSR transmission when packet duplication is activated are given with the following proposals:
Proposal 1: Activation or deactivation of packet duplication should be considered as new triggers for BSR report.
Proposal 2: In BSR reporting for the radio bear with packet duplication, each logical channel of the twin legs should calculate the buffer size separately, and the buffer size for each leg equals to the sum of buffer size in PDCP and the buffer size in the related RLC.
Proposal 3: One MAC CE including both buffer size statuses for the twin legs should be reported for the radio bearer with packet duplication.
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