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1 Introduction
In 3GPP TSG-RAN WG2 NR Ad Hoc, the following agreements have been made:

Agreements:

1:  Packet duplication is supported for user plane and control plane in NR-PDCP (This agreement does not preclude discussion of other mechanisms to improve mobility robustness)

FFS whether packet duplication should also be supported for LTE-NR dual connectivity

2: The PDCP function in the transmitter supports packet duplication and the PDCP function in the receiver supports duplicate packet removal.

In this contribution, we will be discussing whether the control plane packet duplication i.e., Split SRB should also be supported for LTE-NR dual connectivity and provide further details.
2 Discussion
In LTE, it was discussed during the Dual Connectivity (DC) study item to support sending RRC messages via both MeNB and SeNB. In these studies, it was shown that split SRB could provide notable gains in case of multi-layer (inter-frequency) DC scenarios [1]. However, due to lack of time, split SRB was down prioritized and left out of the work item. 

In NR, the requirements [2] set on ultra-reliable and low latency (URLLC) services motivated us to revisit Split SRB once again and make an agreement for its use in NR multi-connectivity scenarios. Though, it is FFS whether Split SRB should also be supported for LTE-NR dual connectivity. 

In case of LTE-NR interworking, the applicability of a wider set numerologies and larger range of frequencies makes Split SRB an attractive feature. This is because, for instance, while a lower-frequency LTE layer could provide better control plane coverage, a higher-frequency NR layer, thanks to its envisioned RAT design, may provide faster delivery of a control plane message such as in co-located LTE-NR nodes or centralized PDCP/RRC deployments. In these deployments Split SRB can thus be used to benefit from the lower latency of NR access, while still ensuring the reliability of the lower frequency LTE layer in both the downlink and uplink control plane transmissions.
Split SRB can also enable joint Radio Link Failure (RLF) monitoring on MCG and SCG cells, so that RLF is declared only when all links fail, see [3]. This will improve robustness against RLF comparted to the situation in LTE DC, where RLF is declared when MCG fails. With Split SRB, SRB connectivity is maintained even if MCG fails, and thus instead of triggering RRC connection re-establishment, the UE can send a similar message to SCGFailureInformation, but for the MCG, upon which the network can respond with a RRC connection reconfiguration procedure to change the MCG.
Observation 1 Split SRB can benefit from the lower latency of NR access, while also improving the reliability of the lower frequency LTE layer in both the downlink and uplink control plane transmissions.
Observation 2 Split SRB enables joint radio link failure monitoring on MCG and SCG cells, so that RLF is declared only when all links fail.
Proposal 1 Split SRB is supported for LTE-NR tight interworking where LTE is the master node.
Split SRB can be enabled by means of different architecture alternatives. On the other hand, it is relatively simple if the final RRC messages stem from one common RRC entity on the network side. Otherwise, it would be difficult to process them in the correct order on the UE side. Whether or not processing in the wrong order leads to problems, which need to be investigated on a case by case basis as well.

Whether the split happens on the PDCP layer or below is another question from the architecture point of view. In case of PDCP split, the control plane messages can stem from a common PDCP entity and those can be transmitted through separate RLC/MAC entities per access as defined for splitting the user plane in LTE DC; and as agreed in the last ad hoc meeting for the packet duplication in NR user plane and control plane. In this architecture option, there is no major impact to the existing LTE and foreseen NR protocols. If the split happens on RLC, there is impact foreseen to the existing RLC design of LTE as discussed within LTE studies, such as node selection at RLC. Therefore, Split SRB support via PDCP split could be straightforward assumption to support the Split SRB in case of LTE-NR interworking as agreed for NR multi-connectivity scenario.  
Proposal 2 Split SRB is supported by means of LTE-PDCP packet duplication in the control plane when LTE is master.
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Figure 1. Split SRB realization by PDCP split

3 Conclusion

Based on the discussion in section 2 we have the following observations and proposals: 
Observation 3 Split SRB can benefit from the lower latency of NR access, while also improving the reliability of the lower frequency LTE layer in both the downlink and uplink control plane transmissions.

Observation 4 Split SRB enables joint radio link failure monitoring on MCG and SCG cells, so that RLF is declared only when all links fail.
Proposal 3       Split SRB is supported for LTE-NR tight interworking where LTE is the master node.

Proposal 4 Split SRB is supported by means of LTE-PDCP packet duplication in the control plane when LTE is master.
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