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1 Introduction

In previous meeting, the related impacts of PDCP duplication on MAC have following agreements:

Agreements from NR AH 1801
1. After packet duplication is activated, for DC duplication, PDCP data volume is indicated to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the secondary RLC entity.

2. After packet duplication is activated, for CA duplication, PDCP data volume is included in both the LCG associated with the primary RLC entity and the LCG associated with the secondary RLC entity.
3. When configuring duplication, RRC can also set the initial state (active or inactive) for DRBs.

RAN2 #101 agreed that the UE doesn’t need to adjust the PBR value for PDCP duplication. 
Agreements

1. For activating PDCP duplication, the current BS calculation doesn’t need to be changed for both CA and DC cases. 

2. FFS Bj is reset when duplication is activated.
3. In case of deactivating PDCP duplication, the current BS calculation doesn’t need to be changed for both CA and DC cases.

4. As a baseline, no new BSR trigger condition is introduced to support packet duplication.  FFS if there is a problem to address for CA
5. There is no enhancement for PBR execution. For a split bearer, one PBR value is used regardless of whether duplication is activated or deactivated.

6. The UE shall not flush the HARQ buffer when packet duplication is deactivated

7. FFS if duplication MAC CE is de-coupled from SCell deactivation MAC CE.

8. BWP switching does not impact packet duplication

However, there are remaining discussion points to reset Bj value when duplication is activated. In the agreements above, this contribution discusses further details on LCP procedure upon activation of CA duplication. 
2 Discussion

2.1 CA duplication for LCP procedure 
In CA duplication scenario, the guarantee of the high reliability should be referred to CA duplication target. The question is if only one MAC entity submits the CA duplication from different legs according to pervious meeting agreements. Therefore, there is an issue about LCP that it’s specify to reset Bj value when duplication is activated.
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Figure 1:  Illustration of LCP for NR
In figure 1, the related logical channel is established based on token bucket algorithm with the same MAC entity for CA duplication, and incremented by the product PBR × TTI duration for each TTI. The bucket size of a logical channel is equal to PBR × BSD, where Prioritized Bit Rate (PBR) and Bucket Size Duration (BSD) are configured by upper layers. In order to avoid the MAC SDU starvation case, the existing LCP procedure is still serving the LCH according to their priorities. For relaxing the traffic congestion conditions, The LCP procedure lies in the dynamic sharing of resources between different source traffic at asymmetrical loads.
By the above study, the MAC PDU resources of remain can be allocated for the other LCH if the Bj value is negative. Duplication of MAC SDUs will multiplex into the same MAC PDU even if CA duplication is activated. In detail, CA duplication operation is regarding duplication of MAC SDUs from split DRBs. The current NR RRC message is to configure the split bearer and LCHs priorities. Within pre-processing time period, copy of the duplicated MAC SDUs is belong to the one MAC PDU based on the current MAC multiplexing rule. From the high reliability point of view, the retransmission mechanism allows to retransmit erroneous blocks fast when the CA duplication is activated. Once the duplication data is in the same retransmission unit, it will cause large retransmission resource cost and additional traffic jitter. However, MAC entity don’t need to retransmit the same duplication data within one MAC PDU for the ongoing duplication transmission.
Observation 1: MAC entity don’t need to retransmit the same duplication data within one MAC PDU for the ongoing duplication transmission.
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Figure 2:  Illustration of LCP for CA duplication
As showed in Figure 2, the LCP is indicated to perform duplication of MAC SDUs change to the difference MAC PDU (e.g. when duplication of MAC SDUs will push into the same MAC PDU, duplication of MAC SDU may forward to the others MAC PDU). The Bj value will be reset according to one specific implementation, and duplication of MAC SDU could push its data into MAC PDU in next scheduling round. 
As example, for URLLC data having a smaller data amount and paying more attention to data priority. The MAC entity perform the URLLC MAC SDU after tokens arrive in Bucket. The UE could first push URLLC MAC SDU into MAC PDU before the UE receive UL grant. The resulting is that CA duplication data need to be discarded at URLLC service timeout case. For the main reason, avoiding reception time differences among the duplicate transmission leg, as well as reduce the queuing times for subsequent PDUs to be submitted to low layer. When the discard timer is expiry, the primary gNB will discards one copy of the duplicated packets even if the UE keeps it in buffer from low layer. We think that UE should follow legacy LCP that Bj value will be reset, and removes one copy of the duplicated packets to the primary gNB regardless whether the high reliability of data transmission or not.

Proposal 1: Only one MAC entity resets the Bj of LCH associated with CA duplication.
3 Conclusion

We summarize the contribution with the following observations:
Observation 1: MAC entity don’t need to retransmit the same duplication data within one MAC PDU for the ongoing duplication transmission.
Based on the above observations we request RAN2 to discuss and agree on the following proposals:

Proposal 1: Only one MAC entity resets the Bj of LCH associated with CA duplication.
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