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1. Introduction
RAN2 agreed to support MCG split SRB, as shown in figure 1 and named of the SN legs as: SRB1S, SRB2S. 
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Figure 1: MCG RRC Delivery
To support DL RRC delivery over SRB1S/SRB2S, last RAN3 meeting defined RRC Transfer procedure for MCG RRC delivery to SCG as shown in figure 2. 
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Figure 2: DL MCG RRC delivery to SCG via X2/Xn
2. Reliability issue in DL RRC delivery over MCG split SRB

The primary intention of MCG split SRB is to provide higher RRC delivery reliability by low layer split. In split DRB, Otherwise, the MCG RRC message can be delivered to SCG directly over X2AP without PDCP encapsulation, just like LTE RRC container delivery in LTE DC. the high reliability of split bearer is supported by PDCP in terms of link selective transmission, fast retransmission and duplication. The link selective transmission and fast retransmission rely on DDDS (downlink data delivery status) feedback to PDCP. The DDDS feedback is included in “RAN Container” as defined in TS 36.425/38.435 of GTP-U header. However, the equivalent feedback mechanism has not been defined for split SRB. 
Observation 1: The benefit of split bearer relies on delivery status feedback to PDCP for link selective transmission and fast retransmission. However, the feedback mechanism for split SRB has not been defined.

Duplication is useful to improve the RRC delivery reliability. However, duplication has high power consumption and require UE to handle the duplicated RRC message. Duplication should be used only in the extreme scenarios, e.g. very poor coverage, very high reliability requirement.

Another use case of split SRB is power saving. With MCG split SRB, MN can schedule all the SRB/DRB transmission over SN and configure MN to OFF state by DRX. 
Observation 2: The MCG split SRB should work in link selection mode normally. The duplication mode should be used only in extreme scenarios, e.g. very poor coverage, very high reliability requirement.

The intention of using SCTP to carry the MCG split SRB over X2/Xn is to leverage the reliability advantage of SCTP transmission. However, the SCTP reliability is useful only protecting the backhaul transmission loss. In mobile communication system, the majority of packet loss is in air interface. X2AP/SCTP has not been defined with GTP-U like “RAN Container” for fast retransmission and link selection in air interface.
Observation 3: SCTP is useful for reliable transmission between nodes. The feedback to PDCP is for air interface selection and retransmission.

RRC is carried over RLC AM, which is very reliable under good radio condition. The problem is that when radio conditions vary, lower layers can fail, and it is important that the master node is aware in case the SCG leg is becoming unreliable. Inferring SCG leg radio condition from UP feedback is possible, but not a reliable way, e.g. slow-down on the UP side could be caused by capacity issues in UP resources. So, it is not good to rely on UP feedback to extrapolate CP performance.

Observation 4: it is important that the master node is aware timely in case the SCG leg is becoming unreliable.
3. RRC delivery status feedback to PDCP of MN

Proposal 1: Define RRC Delivery Status message for SN to feedback RRC delivery status information to PDCP in MN over X2/Xn, to leverage the reliability benefit of split bearer.
The “RAN container” as defined in 36.425/38.525 can be reused or treated as a design reference for delivery status information in the RRC Delivery Status message. The delivery status information could contain either DDDS (DL Data Delivery Status) PDU style successful delivery information or NAS non-delivery indication style delivery failure information. 
Proposal 2: RAN3 to decide which kind of feedback information to provide: DDDS style or non-delivery indication style. 
4. Conclusion

Based on above analysis, we have following observations and proposals for MCG DL RRC delivery with SRB split.
Observation 1: Split DRB supports delivery status feedback to PDCP for link selective transmission and fast retransmission. However, the equivalent mechanism for split SRB is not supported.

Observation 2: The MCG split SRB should work in link selection mode normally. The duplication mode should be used only in extreme scenarios, e.g. very poor coverage, very high reliability requirement.

Observation 3: SCTP is useful for reliable transmission between nodes. The feedback to PDCP is for air interface selection and retransmission.

Observation 4: it is important that the master node is aware timely in case the SCG leg is becoming unreliable.
Proposal 1: Define RRC Delivery Status message for SN to feedback RRC delivery status information to PDCP in MN over X2/Xn, to leverage the reliability benefit of split bearer.
Proposal 2: RAN3 to decide which kind of RRC delivery status information to feedback: DDDS style or non-delivery indication style. 
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