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1 Introduction

In RAN2 #99, the following agreement has been made on PDCP duplication, based on chairman notes R2-1710001 [1]:

Agreements

1
We will not support MAC CE activation/deactivation of duplication within LTE MAC.

2
We will not support the CA duplication in LTE 

3
CA duplication is supported for all non-split UM DRBs if the bearer uses NR-PDCP, for all architecture options (apart from cases excluded by 1 and 2)

FFS: for AM DRBs and SRBs

4
DC duplication is supported for all split DRB and SRBs if the bearer uses NR-PDCP, for all architecture options

5
We will not introduce new bearer type changes into RRC, but user plane session can discuss and decide terminology for DC duplication, CA duplication, split bearer operation, etc (Some clarification is needed for how to handle CA duplication within the current bearer type change discussion)

Agreement:

Priority in user plane session for addressing the stage 3 details:

1: UM for DRBs with CA and DC duplication; SRBs (AM) with DC duplication; 

2: SRBs (AM) with CA duplication

3: AM for DRBs with DC duplication

4: AM for DRBs with CA duplication

Agreement:

1.
For DC, when DRB duplication is deactivated via MAC CE, the UE falls back to the split bearer operation.  Once de-activated we rely on split bearer operation and configuration.  

2.
1 byte bitmap could be used as duplication activation/deactivation MAC CE

3. 
The mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s)

Agreements:

-
RLC reports maxNumberofRLC retransmissions are reached to RRC.   

-
For a logical channel restricted to one or multiple SCell(s) (i.e. logical channel configured for duplication) UE reports the failure to the gNB (e.g. SCell-RLF) but no RRC re-establishment happens

This contribution describes the remaining details for PDCP duplication, especially on the following issues: 
· How to handle the failure of duplication packet? Does this result in RRC re-establishment? 

· Whether to avoid unnecessary retransmission or not? 

2 Discussion 
2.1 The report of duplication packet transmission failure
RAN2#99 meeting minutes has an agreement as following “For a logical channel restricted to one or multiple SCell(s) (i.e. logical channel configured for duplication) UE reports the failure to the gNB (e.g. SCell-RLF) but no RRC re-establishment happens” [1], but there are no further details about how to report. 
There are several methods to resolve the report issue as below: 
· MAC CE, UE could use a new MAC CE or reuse the activation/deactivation MAC CE with different meaning used in uplink transmission to indicate the failure of duplication transmission. The reused MAC CE could deactivate the corresponding duplication logical channel and send deactivation indication to gNB, or UE only reuses the MAC CE to indicate the duplication logical channel transmission failure to gNB, and the UE could wait for further indication from gNB (e.g. reconfiguration message). 
· RRC signaling, the information transmitted by RRC signaling could not be in time. And if there are not many parameters need to be transmitted to gNB, RRC signaling is not a better choice. 
· CSI, there is always  channel state information transmitted from UE to gNB, gNB could know the bad channel state but could not get the information of failure in UE in time, gNB may decide channel management according to the CSI and other information, and send further indication to UE (e.g. reconfigure message, deactivation MAC CE). 
When we discuss the failure report issue, we also should consider both CA and DC scenarios. The MAC CE method is fit for CA scenario, but not fit for DC scenario because there is a case that only one carrier in one gNB of DC and UE couldn’t transmit the MAC CE to report the failure by the carrier directly. If the failure information of MAC CE will be transmitted to another gNB then it needs to be transmitted between gNBs. It brings complexity and latency if the failure information delivered between gNBs. Potevio suggests RAN2 to discuss if it is reasonable to use MAC CE to indicate the failure of duplication packet transmission. 
Proposal 1.  Suggest RAN2 to discuss the method of indicate the failure of duplication packet transmission. 

Go back to CA and DC in LTE, RAN2 had already discussed the RLF scenarios. “In CA case, re-establishment is triggered when PCell experiences RLF, not when SCells experience RLF.” [2] And there is no report of RLF of SCells. “For DC, PCell supports above phases. In addition, the first phase of the radio link failure procedure is supported for PSCell. However, upon detecting RLF on the PSCell, the re-establishment procedure is not triggered at the end of the first phase. Instead, UE shall inform the radio link failure of PSCell to the MeNB.” [2] Potevio thinks it is simple to reuse the solution of CA or DC scenarios for duplication case. That means, in CA scenario, the duplication failure handles like in CA scenario, and in DC scenario the duplication failure handles like in DC scenario. 
Proposal 2.
RAN2 consider reusing the RLF solution in CA and DC cases for duplication. 

2.2 The discard of duplication data

PDCP duplication PDU is benefit for improving the low latency and high reliability, but it also brings additional retransmission for Uu interface, and especially when one of the two legs has already transmitted successfully. There are some options for the addition retransmission as below: 
· Option 1: Try to avoid additional retransmission. 

The retransmission for duplication is different from the retransmission in LTE, because it has two same PDCP PDU needed to be transmitted. When one leg transmission is success, the transmission or retransmission of the other leg could be omitted. To avoid additional retransmission means RAN2 will introduce some new methods in UE/gNB. Refer to figure below. It is easy for CA case to negotiate between different entities because all carriers are in one gNB, but in DC case there may need some negotiation in X2 interface and there will have some delay for further actions to avoid duplication retransmissions. 
· Option 2: Do not take additional actions about the retransmission, and just consider it as normal service data, and leave it alone. 

We suggest RAN2 discuss whether to avoid addition retransmission in PDCP duplication scenario or not.
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Figure: PDCP duplication PDU transmission

Proposal 3.  RAN2 discuss whether to avoid additional retransmission in PDCP duplication scenario or not.
3 Summary

Based on the above discussions, we recommend RAN2 to discuss the following proposals: 
Proposal 1.  Suggest RAN2 to discuss if it is reasonable to use MAC CE to indicate the failure of duplication packet transmission. 
Proposal 2.
RAN2 consider reusing the RLF solution in CA and DC cases for duplication. 

Proposal 3.  RAN2 discuss whether to avoid additional retransmission in PDCP duplication scenario or not.
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