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1
Introduction
In last RAN2 #99bis meeting, the following agreements on the packet duplication were reached. 
Agreements:

1
PDCP data duplication for LTE shall assume NR PDCP data duplication as baseline.
2
RAN2 works on PDCP data duplication for both CA and DC.
3a
At least UM bearers are supported for PDCP duplication via CA.
4
PDCP enables reordering and duplication detection when PDCP duplication is configured.
6
MAC CE is used for activation and deactivation of PDCP duplication for each RB configured with duplication.
7
For CA case, LCP applies configured LCH to carriers/cells restriction for LCHs of a duplication RB and the restriction is lifted when duplication is deactivated as agreed in NR.

8
PDCP duplication is configured by RRC. The configuration also indicates whether the duplication is immediately started, which is the same as NR.

9
LCH to carriers/cells restriction is configured for CA duplication.

According to the work plan of this WID of HRLLC for LTE was agreed [1], RAN2 need discuss and identify detailed candidate L2 and L3 solutions to improve communication reliability under different latency constraints for connected mode UEs in this meeting. Hence, in this paper we discuss the detailed RRC impact of duplication for HRLLC for LTE.
2
Discussion
2.1
Structure for PDCP duplication in LTE HRLLC
Packet duplication is useful for the data with high reliability and low latency requirement. Packet duplication has been discussed a lot in NR and a lot of related agreements have been achieved. There are two approaches for the structure for PDCP duplication, i.e. CA duplication and DC duplication. The two structures are illustrated in Figure 2-1. In the DC structure, two legs with same data will be transmitted on two RLC entities respectively, one in MeNB and the other in SeNB. While in CA structure, two legs with same data will be transmitted on two RLC entities respectively on different carriers. The RRC layer configures PDCP for duplication and which logical channel is used for duplication per UE. And one MAC CE with 1 byte bitmap is used as duplication activation/deactivation per RB. For CA duplication the RB is used for duplication is non-split RB, while for DC duplication the RB is used for duplication split RB.
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Figure 2-1 a) Packet duplication for CA







 case b) Packet duplication for DC case
According to the WID, duplication solution will be based on the PDCP duplication in NR SI for LTE-NR dual connectivity. In NR the UM DRBs and SRBs (AM) have been agreed to support duplication for DC duplication. For CA duplication, it is FFS on SRBs supporting duplication.
2.2
RRC

The LTE RRC needs to be enhanced to support configuration for PDCP duplication and which separate RLC entities and logical channels to handle duplication. The configuration principle should be aligned with NR, e.g. one carrier cannot have both of the duplicate LCHs mapped to it. According to the NR conclusion, the LTE RRC needs to be enhanced to include the following signalling:
· PDCP configuration: PDCP duplication can be configured by RRC separately for each bearer
· Duplication always has a “primary leg” and “additional leg”, referring to radio paths with separate RLC entity and Logical channels. The additional leg is used for duplicates.

· LCH configuration: Which logical channel is used for duplication leg is based on RRC configuration for CA and DC.

Proposal 2: Enhance LTE RRC to support the PDCP configuration and the LCH configuration for packet duplication.

In LTE DC, RRC signalling is only transmitted in MeNB, so MeNB should determine to use MCG duplication and configure MCG duplication by RRC signalling.

Proposal 3: MeNB determines to use MCG duplication and configure MCG duplication by RRC signalling.
In NR for EN-DC/NG-EN-DC/NR-NR DC, MCG split SRB/DRB and SCG split DRB were agreed to support DC duplication, for NE-DE, MCG split SRB/DRB was agreed to support DC duplication. Different from NR, SCG split DRB does not exist in LTE DC. And for the split SRB duplication, the benefit is to improve the chance of successful handover. However the typical packet size of URLLC is not so clear and whether there is need to enhance handover successful rate can be further discussed.
Proposal 4: DC duplication is supported for MCG split DRB, and further discuss whether DC duplication is supported for MCG split SRB. 
3
Conclusions
This contribution analyses URLLC process procedure, with the following proposals:

Proposal 1: Discuss DC duplication firstly in this WI and check whether CA duplication is included in the WI scope.

Proposal 2: Enhance LTE RRC to support the PDCP configuration and the LCH configuration for packet duplication.

Proposal 3: MeNB determines to use MCG duplication and configure MCG duplication by RRC signalling.
Proposal 4: DC duplication is supported for MCG split DRB, and further discuss whether DC duplication is supported for MCG split SRB.
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