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1 Introduction
In RAN2#101 meeting, there has been a discussion on the number of DRBs that can be configured with duplication, and it has been noted that:
How many DRBs can be configured with duplication?
=>	A maximum of 8DRBs per MAC entity

However, the maximum number of DRBs that can be configured with CA duplication per UE is still open.
In this document, we discuss the options for the maximum number per UE and propose that the total number of DRBs that can be configured with duplication should be limited to 8 even for the CA case and this should be clarified in the stage 2 specification 38.300.
2 Discussion
We note that in 38.321 [3], the MAC CE for duplication activation/deactivation is defined as having eight D-fields, each corresponding to a DRB ID:


· Di: this field indicates the activation/deactivation status of the PDCP duplication of DRB i where i is the ascending order of DRB IDs configured with duplication.
According to the clause above from 38.321, the D-fields represent all the DRB IDs configured for duplication on the UE regardless of the MAC entity (cell group) they are configured for, therefore the current baseline for the maximum number of DRBs that can be configured with duplication per UE is 8.
Observation 1: The current baseline for the total number of DRBs that can be configured with duplication per UE either for DC or CA duplication is 8 in 38.321 v15.1.0.
As quoted above, RAN2 has agreed that a maximum of 8 DRBs can be configured with duplication per MAC entity in the RAN2#101 meeting.
During the online discussions in RAN2#101, there have been some arguments based on this agreement that two MAC entities can be configured with 8 duplicated DRBs each (i.e. with CA duplication), taking the total number of duplicated DRBs on the UE to 16. However, we do not see any convincing use case for this kind of extension. The main benefit of duplication is to take advantage of different signal conditions on separate legs, making use of transmit diversity. Configuring the two legs on one cell (CA duplication) rather than on separate cells (DC duplication) could reduce this benefit in most cases.
There is also no compelling argument for supporting this option solely for increasing the number of duplicated DRBs. It is most likely that the network would choose the duplication configuration based on reliability and latency criteria rather than attempting to maximize the number of duplicated DRBs. Therefore there is no need to support more DRBs for CA duplication than for DC duplication.
Observation 2: When configuring duplication, reliability and latency are more crucial considerations than maximising the number of duplicated DRBs.
[bookmark: _GoBack]Moreover, it is not reasonable to have an asymmetry in the maximum number of duplicated DRBs depending on how the duplication is configured, i.e. for the CA or DC case. This would force a UE to be designed with the resources to support the worst case, e.g. 16. However in most realistic network configurations majority of these resources would remain unused. This would lead to under-utilization of resources in the UE.
Observation 3: Determining the maximum number of duplicated DRBs based on the CA duplication case could lead to over-dimensioning issues in the UE.
Based on the discussions above, we propose that the maximum number of DRBs that can be configured with duplication per UE is limited to 8, for Rel-15.
Proposal: RAN2 to confirm that the maximum number of DRBs that can be configured with PDCP duplication per UE is limited to 8, in Rel-15.
Note that in our companion submission [4], we propose a detailed format for the duplication activation/deactivation MAC CE.
3 Conclusion
[bookmark: _Ref489959207]We note the following observations and proposal:
Observation 1: The current baseline for the total number of DRBs that can be configured with duplication per UE either for DC or CA duplication is 8 in 38.321 v15.1.0.
Observation 2: When configuring duplication, reliability and latency are more crucial considerations than maximising the number of duplicated DRBs.
Observation 3: Determining the maximum number of duplicated DRBs based on the CA duplication case could lead to over-dimensioning issues in the UE.
Proposal: RAN2 to confirm that the maximum number of DRBs that can be configured with PDCP duplication per UE is limited to 8, in Rel-15.
4 Text Proposal for 38.300
<Start of modification>
[bookmark: _Toc510394516]16.1.3	Packet Duplication
When duplication is configured for a radio bearer by RRC, an additional RLC entity and an additional logical channel are added to the radio bearer to handle the duplicated PDCP PDUs. Duplication at PDCP therefore consists in sending the same PDCP PDUs twice: once on the original RLC entity and a second time on the additional RLC entity. With two independent transmission paths, packet duplication therefore increases reliability and reduces latency and is especially beneficial for URLLC services.
When duplication occurs, the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same carrier. The two different logical channels can either belong to the same MAC entity (CA) or to different ones (DC). In the former case, logical channel mapping restrictions are used in MAC to ensure that the logical channel carrying the original PDCP PDUs and logical channel carrying the corresponding duplicates are not sent on the same carrier.
Once configured, duplication can be activated and de-activated per DRB by means of a MAC control element:
-	In CA, when duplication is de-activated, the logical channel mapping restrictions are lifted;
-	In DC, the UE applies the MAC CE commands regardless of their origin (MCG or SCG).
For SRBs, duplication is solely controlled by RRC.
The maximum number of DRBs that can be configured with duplication on one UE is limited to 8.
<End of modification>
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