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1 Introduction

In RAN2#101 meeting, the following agreement has been made on PDCP duplication, based on chairman notes [1]:

MAC layer:

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

This contribution discusses the remaining issues of PDCP duplication: 
· Whether Bj is reset when duplication is activated? 
· Whether there is a problem if no new BSR trigger condition is introduced to support packet duplication? 
· Whether duplication MAC CE is de-coupled from SCell deactivation MAC CE? 
2 Discussion 
2.1 Bj reset
Latest RAN2#101 meeting has reached 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.” [1]
The depict of Bj in MAC specification is as following, “The MAC entity shall maintain a variable Bj for each logical channel j. Bj shall be initialized to zero when the related logical channel is established, and incremented before every instance of the LCP procedure by the product PBR × T, where PBR is Prioritized Bit Rate of logical channel j and T is the time elapsed since Bj was last updated……”[2] From above we could know Bj is related with PBR × T.
Before we discuss Bj reset, we need to clarify if both duplicated and original logical channel has a Bj corresponding. PDCP duplicates the PDCP PDU when PDCP deliver user data to low layer (RLC layer). Both RLC logical channels will receive the upper data to transmit. It is possible for UE to transmit original data and duplication data in the same time or separate time, and maybe transmitted in the same or different MAC PDU. If MAC layer has only one Bj for both logical channels, it will confused and complex for MAC multiplexing and assembly. 
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Figure: Duplicated data flow
Proposal 1: Duplicated and original logical channel each has a Bj independently. 
MAC layer will transmit user data on both the original channel and the duplicated channel, and each logical channel has one independent Bj. If MAC layer will not reset Bj when duplication is activated, what initialization value it should be, the same value with original logical channel? Maybe there are not enough user data waited in duplicated logical channel in RLC layer as the original one. Although over estimate data volume is not a big deal, we prefer to reset Bj to zero.
Proposal 2: Bj reset and shall be initialized to zero when duplication is activated. 
2.2 New BSR trigger condition
RAN2 reached an agreement: “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”. For MAC layer, there is a BSR trigger condition, “A BSR shall be triggered if any of the following events occur: - the MAC entity has new UL data available for a logical channel which belongs to an LCG; …” will trigger BSR when a new duplication logical channel is activated. We see no need to introduce a new mechanism. 
Proposal 3: It is sufficient to keep current BSR trigger condition to support packet duplication. 
2.3 MAC CE for duplication
MAC layer already has MAC CE for activation / deactivation, and another MAC CE for duplication. There are two kinds of activation / deactivation MAC CE, one is only one byte and another is 4 bytes. If duplication reuse the first MAC CE of activation / deactivation, the number of bits may be not enough to use. If duplication reuses the second MAC CE of activation / deactivation, it may waste some bits. It is better to decouple duplication MAC CE from activation / deactivation MAC CE.
Proposal 4: Decouple duplication MAC CE from activation / deactivation MAC CE. 
3 Summary

Based on the above discussions, we recommend RAN2 to consider the following proposals: 
Proposal 1: Duplicated and original logical channel each has a Bj independently. 

Proposal 2: Bj reset and shall be initialized to zero when duplication is activated. 
Proposal 3: It is sufficient to keep current BSR trigger condition to support packet duplication. 
Proposal 4: Decouple duplication MAC CE from activation / deactivation MAC CE. 
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