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1 Introduction

Regarding PDCP duplication, RAN2 agreed the following in RAN2#101 meeting:
=>
SRB duplication for CA is supported.  FFS LCID is allocated by RRC signalling and is not fixed. 
Agreements

1
No need to optimize further 

2
If PDCP duplication is deactivated, the “allowed cells” LCP restriction is removed for both primary and secondary RLC and secondary RLC leg remains active 

3
The MAC spec will capture the “allowed cells” restriction removal

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 will discusses remaining open issues on PDCP duplication.
2 Discussion
2.1  LCID Allocation for SRB CA Duplication

In RAN2#101, SRB CA duplication was agreed to be supported for Rel-15 NR. An FFS point is how LCID is allocated by RRC signaling or fixed. It is clear that CA duplication requires two logical channels with independent RLC entities in the same cell group. LCID value 1, 2, and 3 are pre-allocated to SRB 1, 2 and 3, respectively. The discussion here is about an additional ID allocation. We can consider the following options:

· RRC signaling indicates an additional LCID. In CellGroupConfig IE, the mapping between radio bearer and logical channel can be applied for SRB duplication.
· Pre-allocation of LCID for SRB CA duplication can be considered. This does not need any additional configuration or reconfiguration. Even though current LCID space is sufficient for pre-allocation, pre-allocated LCID cannot be used for other SRBs or DRBs. Furthermore, if we increase the number of logical channels for duplication in the future release, more ID space will be required. In our view, it is not an efficient way for forward compatibility.
· Same LCID value can be used for both legs in SRB CA duplication. In this assumption, SRB k (k=1,2,3) configured with CA duplication has two logical channels but the LCID value is the same. Since SRB duplication does not have activation/deactivation, the carrier restriction is released only if the SRB is reconfigured. Thus, this seems to work. However, it is not aligned with DRB operation.

Based on above, we think that RRC signaling is the simplest way.
Proposal 1. RRC signalling indicates LCID value for SRB CA duplication.
2.2 Detail of Duplication Procedure
In RAN2 AH-1801 meeting, high-level principle upon activation and deactivation was agreed as follows:

· Upon packet duplication activation, only PDCP SDUs/PDUs not submitted to lower layers are duplicated.  

· For packet duplication, when to submit PDCP PDUs to lower layers is up to UE implementation.  FFS on UE behaviour when duplication is deactivated and what PDCP data volume is used.

· For CA and DC upon deactivation of PDCP data duplication, the UE transmitting PDCP entity should indicate to lower layers to discard all PDCP PDUs provided for duplicate transmission to the secondary RLC entity  

However, detail of UE behaviour is not defined yet. In other words, which PDUs should be duplicated and how UE maintains the duplication are not clear. In our view, it is better to introduce a new variable to control the duplication operation. This variable indicates SN of the PDU to be duplicated next and is updated after performing duplication. When the duplication is deactivated, UE just stops the duplication as well as update of the variable. We name the variable DUP_Next and the intended behaviour is summarised in Table 1. 

	Upon Duplication Activation
	During Duplication Activation 

	Initialize DUP_Next to TX_NEXT - 1
	Duplicate PDCP PDU with SN = DUP_Next

	
	Forward Duplicated PDCP PDU to the lower layer and increment DUP_Next by 1 

	
	Continue duplication and DUP_Next update

	Upon Duplication Deactivation
	During Duplication Deactivation

	Stop duplication 
	No duplication and no upate of DUP_Next

	Indicate lower to discard RLC PDUs and RLC SDUs 
	


Table 1. Activation and deactivation of PDCP duplication

Proposal 2: A new PDCP variable DUP_Next is introduced.

3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposal:
Proposal 1. RRC signalling indicates LCID value for SRB CA duplication.
Proposal 2: A new PDCP variable DUP_Next is introduced.

