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1 Introduction

RAN2 agreed that the UE should take into account the PDCP data volume and RLC pre-processed data for UL split bearer. However, there may be a remaining discussion point to CA duplication on BSR trigger. After RAN2#101 meeting, the data duplication have following agreements:
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

In RAN2#101bis meeting of online and offline, some companies discussed that CA duplication options of per UE mapping or per MAC entity mapping for the MAC CE bitmap. But RAN2#101bis is not yet discussed about the priority of the LCH with new UL data in NR. The CA duplication is introduced to improve the reliability of data transmission. However, it is not reasonable the URLLC data transmission. In the agreements above, this contribution discusses further details on BSR trigger condition and URLLC data transmission in CA duplication. 
2 Discussion

2.1 BSR trigger in CA duplication case 
In CA duplication scenario, the guarantee of the high reliability should be referred to CA duplication target. CA duplication is supported at the PDCP entity for high reliability URLLC service. In previous meeting, RAN2 is not yet discussed about the priority of the LCH with new UL data and BSR trigger in NR.

As showed in Figure 1, PDCP entity generate a PDCP duplication PDU that is the same as the PDCP PDU. CA duplication operation is regardless of split DRBs. CA duplication of each DRB needs to be coordinated to the other node. Coordination issue is up to network implementation. Each DRB is to be coordinated from the other node, we think which has a benefit. It is can avoid reception time differences among the CA duplicated bearer, as well as reduce the queuing times for following traffic. Before retxBSR-Timer is expiry, the MAC entity enable the regular BSR to be triggered, and provides regular BSR to difference RLC entity.
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Figure 1:  Illustration of BSR in CA duplication case
As example, for URLLC data having a smaller data amount and paying more attention to data priority. The PDCP entity perform the URLLC data after regular BSR triggers with difference SR configuration (e.g. URLLC or eMBB SR configuration). The MAC entity could first push CA duplication data into LCH before regular BSR triggers. The resulting is that CA duplication data need to be discarded at URLLC service timeout case. For the main reason, avoiding URLLC service timeout, the serving LCHs has no pending data for URLLC transmission even new BSR trigger. Based on difference SR configuration, regular BSR can only be transmitted multiple times in CA duplication case. Furthermore, resources of CCs are limited. If the PDCP forwards the copy of the duplicated packets to the other RLC entity, the operation loading of the MAC entity will be closely affected. 
Proposal 1: In CA duplication, regular BSR triggers with difference SR configuration support to multi-BSR trigger before retxBSR-Timer expire.

2.2 Possible solution based on BSR trigger 
Upon CA duplication activation, the BSR reporting is also an under-transmission data amount accumulated within pre-processing time period to avoid unnecessary PDCP duplication, which is especially important for scheduling small amount of high priority data, which is more sensitive to delay.
When the retxBSR-Timer is expiry, the UE will discards BSR trigger even if the UE keeps it in buffer from low layer. The question is that new data arrival of a URLLC service become the pending data for transmission due to the other BSR reporting in LCH. We suggest that UE follows legacy NR BSR trigger procedure. But the retxBSR-Timer value will be reset if new URLLC data arrive in LCH.
Proposal 2: MAC entity resets the retxBSR-Timer for ongoing regular BSR if new URLLC data arrive in LCH.
3 Conclusion

This contribution discussed the BSR trigger operation for CA duplication and the following is proposed:

Proposal 1: In CA duplication, regular BSR triggers with difference SR configuration support to multi-BSR trigger before retxBSR-Timer expire.
Proposal 2: MAC entity resets the retxBSR-Timer for ongoing regular BSR if new URLLC data arrive in LCH.
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