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1 Introduction

In the RAN2 previous meetings, it was agreed that PDCP duplication is configured and activated, UE will use two separate RLC entities and logical channels to handle duplicates. Besides, the follow agreements were made for packet duplication.

	Agreements:

1: RRC configures PDCP for duplication and the radio protocols of the UE with separate RLC entities and logical channels to handle duplicates (referred to as “legs”)  

2: only one additional leg is configured for PDCP duplicates.    

3: the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same transport block.

FFS whether in CA case to support PDCP duplicates on the same carrier with some restriction to prevent them from being transmitted on the same transport block. (Noting that we have already agreed that they can be sent on different carriers)

4:        PDCP duplication solution for CA requires only one MAC entity.

 5        logical channel mapping restrictions need to be introduced to handle duplicates in within one MAC entity (CA).


	Agreements:

1:  In CA, after the duplication is deactivated, the logical channel to carrier mapping restriction is not applied. UE sends new data via one specified logical channel.   

FFS Whether RLC transmissions of the second leg are continued - to be concluded in stage 3 UP.

2   UE acts on MAC CEs received from MCG and SCG. No UE behaviour will be specified to manage a conflict between the commands received from MN and SN. 

FFS Whether UL packet duplication for spit bearer applies for EN-DC.


	Agreements

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)


In this contribution, we will further discuss the configuration and applying of the prioritisedBitRate(PBR) when packet duplication is activated or deactivated, in both the CA and DC cases.

2 Discussion

2.1 prioritisedBitRate configuration in CA case

In CA case, as the agreements in RAN2 previous meetings, when RRC configures PDCP duplication for a radio bearer, an additional duplicated RLC entity will be established. When duplication configuration is activated for such radio bearer, the two RLC entities associated with this radio bearer will be used to send duplicated PDCP PDUs. In such circumstance, there are no differences between the two RLC entities, and the RLC configuration should be same. 

The two above two RLC entities (legs) are used to send exactly the same packets. If RRC configures different guaranteed data rates for the two logical channels associated with the two RLC entities, one leg of the duplicated radio bearer will be always faster than the other leg. The slow leg is not useful, and such result will violate the intention of packet duplication. PrioritisedBitRate(PBR) is a parameter in the LogicalChannelConfig IE configured by RRC, which means the guaranteed data rate for a logical channel. Hence, RRC should configure same PBRs for the above two legs. 
Since exactly the same packets are transmitted through two separate legs, and duplicate detection and discard are performed in the PDCP of the receiving side, which means the total guaranteed bit rate of the radio bearer will not be twice of the PBR of each leg. In fact, the total guaranteed bit rate is almost same as the PBR of each leg. When CA duplication is deactivated, PDCP will send new PDUs only to the original RLC entity. In order to achieve the same guaranteed bit rate for the radio bearer, the remaining leg should continue to use its configured PBR.

Proposal 1: In CA duplication case, RRC configures the same PrioritisedBitRate for the duplicated leg as the original leg.

Proposal 2: When CA duplication is activated/deactivated, the remaining leg always uses its configured PrioritisedBitRate.
2.2 prioritisedBitRate configuration in DC case
In DC case, split bearer is used as a baseline for packet duplication. As the agreement in RAN2 #99, when a DRB configured with DC duplication is deactivated via MAC CE, the UE will fall back to the split operation, and apply the split configuration.
For a split bearer, two paths can be used to transfer different packets based on the configuration. Each path will be configured with a PBR, for example, PBR a and b for the two paths. Then the total guaranteed bit rate of the radio bearer will be a+b. When duplication for this radio bearer is activated, the two paths will be used to transfer duplicated packets that are exactly the same packets. According to the discussion in the above subsection, same PBR should be used for these two paths. In addition, due to duplicate detection and discard operation in the receiving PDCP, the total guaranteed bit rate of the radio bearer can be kept as a+b only when the two paths both use PBR a+b.
When DC duplication is deactivated, UE falls back to the split operation. Then the two paths still use PBR a and b respectively.

Proposal 3: When DC duplication is deactivated, UE uses the one prioritisedBitRate for this whole RB in split operation. When DC duplication is activated, each leg uses the above prioritisedBitRate configured for the whole RB.
3 Conclusion and Proposals
In this contribution, we discussed the configuration and applying of the prioritisedBitRate in both CA duplication case and DC duplication case. The following proposals are made:
Proposal 1: In CA duplication case, RRC configures the same PrioritisedBitRate for the duplicated leg as the original leg.

Proposal 2: When CA duplication is activated/deactivated, the remaining leg always use its configured PrioritisedBitRate.
Proposal 3: When DC duplication is deactivated, UE uses the one prioritisedBitRate for this whole RB in split operation. When DC duplication is activated, each leg uses the above prioritisedBitRate configured for the whole RB.
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