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1.
Introduction
In the last meetings, RAN2 made agreements for PDCP duplication as follows,
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 this contribution, we will discuss whether Bj is reset or not when PDCP duplication is activated or deactivated.
2.
Discussion 
In the last meeting, RAN2 discussed MAC operations when PDCP duplication is activated or deactivated, but it remains FFS whether to reset Bj .

According to current specification, Bj is initialized to zero when the logical channel j is established, and it is incremented by the product PBR × T before every instance of the LCP procedure, where T is the time elapsed since Bj was last incremented. 

As per current specification, while PDCP duplication is deactivated:

· For primary logical channel, the Bj is incremented upon LCP and decremented if MAC SDU for the primary logical channel is transmitted;

· For secondary logical channel, the Bj is incremented upon LCP but not decremented at all if all remaining RLC PDUs for the secondary logical channel are transmitted.
Accordingly, the Bj for secondary logical channel would be much higher than that for primary logical channel after PDCP duplication is reactivated. It was claimed to be a problem because it would result in unfair execution of PBR after PDCP duplication is reactivated.
However, this case has already been there from LTE and even in NR. 
In case there is no UL data for a logical channel for a long time, the MAC shall increment Bj for the logical channel upon every LCP procedure but Bj is not decremented at all. Then, it results in that Bj for that logical channel is much higher than other logical channels for which UL data is transmitted continuously. However, it is not considered to be a problem because the Bj can be incremented only up to its maximum bucket size (PBR x BSD). We don’t see any difference between a logical channel for which there is no UL data for a long time and a logical channel for which PDCP duplication is deactivated. 

Observation 1. Even in LTE and NR, the Bj keeps being incremented if there is no UL data for the logical channel for a long time. However, it is not considered to be a problem due to the maximum bucket size. 
In the meanwhile, it was proposed to freeze the Bj of the logical channel if PDCP duplication is deactivated or resetting the Bj of the logical channel to zero if PDCP duplication is reactivated. However, if LCP is performed after PDCP duplication is reactivated, the Bj is incremented by PBR x T, where T is the time elapsed since Bj was last incremented. In other words, the Bj is anyway incremented at once by considering whole time duration while PDCP duplication is being deactivated. It means that the Bj is jumped to its maximum value (PBR x BSD) after PDCP duplication is reactivated rather than gradually incremented while PDCP duplication is being deactivated. Thus, neither freezing the Bj nor resetting the Bj resolves the issue. 
Observation 2. Neither freezing the Bj nor resetting the Bj resolves the issue because Bj may be jumped to its maximum value after PDCP duplication is reactivated. 

Proposal 1. There is no need of special handling of Bj when PDCP duplication activated/deactivated.
With Observation 1 and 2, if unbalanced Bj is considered to be a problem, there should be a general solution which can be applied regardless of Packet duplication. For example, the MAC entity may need to consider only the logical channels having UL data when incrementing Bj, meaning that Bj is not incremented if there is no UL data to transmit for the logical channel j. In addition, it is important to define the T properly so that Bj doesn’t jump to a very high value when UL data becomes available for the logical channel j. For example, the T may not be the time elapsed since the last increment of Bj but it may need to be the time elapsed since UL data becomes available for the logical channel. In this way, Bj would be incremented by considering only a certain time duration rather than considering whole time duration while Bj has not been incremented. Because UL data becomes available for the secondary logical channel after PDCP duplication is reactivated, proposed method is also applicable to the logical channel with Packet duplication.
Proposal 2. If Proposal 1 is not agreeable, RAN2 should discuss a general solution which can be applied regardless of packet duplication. For example, Bj is incremented only if there is UL data available for the logical channel j, and it can be discussed further how to define T when UL data becomes available.
3.
Conclusion
In this contribution, we discussed the value of Bj according to the status of PDCP duplication, and make proposals as follows,

Observation 1. Even in LTE, the Bj keeps being incremented if there is no UL data for the logical channel for a long time. However, it is not considered to be a problem due to the maximum bucket size. 
Observation 2. Neither freezing the Bj nor resetting the Bj resolves the issue because Bj may be jumped to its maximum value after PDCP duplication is reactivated. 

Proposal 1. There is no need of special handling of Bj when PDCP duplication activated/deactivated.
Proposal 2. If Proposal 1 is not agreeable, RAN2 should discuss a general solution which can be applied regardless of packet duplication. For example, Bj is incremented only if there is UL data available for the logical channel j, and it can be discussed further how to define T when UL data becomes available.
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