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1 Introduction
One of the objective of Rel-16 WI on “Multi-RAT Dual Connectivity and Carrier Aggregation enhancements” is Fast MCG link recovery. It describes as follows:

Fast recovery: Support fast recovery of MCG link e.g. by utilizing the SCG link and split SRBs for recovery during MCG failure while operating under MR-DC. [RAN2, RAN3]
· This objective applies to MR-DC and NR-NR DC

In this contribution, we would like to discuss the potential solutions of PDCP SN(Sequence Number) issue for fast MCG recovery.
2 Discussion
According to the email discussion report [1], there is a shared understanding to support MCG fast recovery at least via split SRB1 in SCG path. It is possible for the UE to be transmitting UL RRC message(s) in form of PDCP packet(s) on the split SRB1 in MCG during the MCG failure. When the MCG failure occurs, the UE may fail to deliver the related PDCP packet(s) or be unable to receive the ACK of the UL PDCP packet(s). Based on MCG fast recovery solution, the UE should transmit a RRC indication message, e.g., new PDCP packet, via SCG path to inform MCG failure of MN.
If the split SRB1 in SCG is configured to perform duplication, the PDCP packet with SN n can also be duplicated to transmit via split SRB1 in SCG. When MCG link failure occurs, the UE sends a new PDCP packet with SN n+1 via split SRB1 in SCG. It is possible that the PDCP entity successfully receives both PDCP packets. Another possible scenario is that the split SRB1 in SCG is not configured for duplication. For fast MCG recovery over the split SRB1 in SCG, the UE should transmit both the unsuccessfully delivered PDCP packet with SN n and the new PDCP packet with SN n+1 after MCG failure. 
In NR, the PDCP entity is expected to deliver the PDCP packets of SRB(s) to RRC entity in sequence. Therefore, the PDCP entity in MN will not deliver the PDCP packet with SN n+1 to upper layer (i.e. RRC layer) until the PDCP packet with SN n is delivered. The MCG recovery procedure is delayed or even finally fails due to undesirable handling latency in PDCP entity in MCG.
Observation: if MCG link failure occurs, delivery in sequence of PDCP entity in MCG may bring latency for fast MCG recovery.
Observation 1: In a scenario where UE is configured with split SRB1 without duplication. PDCP packet which informs MCG failure may fail to be delivered to upper layers due to some missing PDCP packets transmitted using MCG RLC SRB1.
To resolve this problem, we have the following alternatives:
Alternative 1:  Retransmit the UL PDCP packets without RLC ACK via SCG RLC SRB1, and send MCG failure report via SCG RLC SRB1.
Alternative 2: Transmit the MCG failure report with an indicator which indicates this is a packet which do not need PDCP reordering and NW should process it immediately. The indicator may be put in MAC CE header, RLC header or PDCP header.
Another possible alternative can be introducing PDCP control PDU for SRBs, similar with PDCP control PDU for DRBs. For instance, PDCP Data PDU format for SRBs is illustrated in figure1. There are four reserved bits in the current frame structure. We can use the first reserved bit as D/C indicator, which is sufficient for indicating MCG failure. Also if we move on using other reserved bits, like the other three bits are used for “PDCP type” (same as PDCP Data PDU format for DRBs). We can use one format of the other three bits indicated as MCG failure “PDCP” type, while the other “PDCP type” can be reserved for future use.

Figure 1 PDCP Data PDU format for SRBs

Alternative 3: Introduce PDCP control PDU for SRBs, by indicating one or more reserved bits in the PDCP Data PDU format for SRB. If we are going to use only one reserved bit, the bit is set as D/C indicator in which “D” value indicates “MCG failure”. If we are going to use the other bits as “PDU type”, then one of the “PDU type” for SRBs we can adopt is “MCG failure” while the other “PDU type” can be reserved for future use.
3 Conclusion
In this paper, we have discussed the possible solutions of potential PDCP SN(Sequence Number) issue for fast MCG recovery, and have the following proposals:

Observation: When MCG failure occurs, MCG failure report may fail to be delivered to RRC in gNB/eNB due to PDCP in-order delivery if there are earlier RRC message(s) which has not been sent successfully in SRB1 in UE side. 
· Proposal: In order to resolve the MCG failure report unreachable issue, RAN2 should take the following alternatives into account:Alternative 1:  Retransmit the UL PDCP packets without RLC ACK via SCG RLC SRB1, and send MCG failure report.

· Alternative 2: Transmit the MCG failure report with an indicator which indicates this is a packet which do not need PDCP reordering and NW should process it immediately. The indicator may be put in MAC CE header, RLC header or PDCP header.
· Alternative 3: Introduce PDCP control PDU for SRBs, by indicating one or more reserved bits in the PDCP Data PDU format for SRB. If we are going to use only one reserved bit, the bit is set as D/C indicator in which “D” value indicates “MCG failure”. If we are going to use the other bits as “PDU type”, then one of the “PDU type” for SRBs we can adopt is “MCG failure” while the other “PDU type” can be reserved for future use.
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