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1   Introduction
RAN2 has agreed split SRB bearer as” Split SRB is supported for DC between LTE and NR no matter which RAT is the master. In other words, C-plane packet duplication is supported in LTE/NR PDCP.”
In this contribution, we discuss how to realize the RRC diversity for EN-DC in details, and provide our opinions. 
Discussion 
Split SRB enables the master node to send the RRC message with duplication or without duplication via both the master and the secondary node radio links. In LTE DC, split bearer is defined for data transmission via both MeNB and SeNB, so the same mechanism can be reused for RRC diversity. The corresponding architecture is shown as below:
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Figure 1 SRB split bearer architecture
Similar to the split bearer in LTE DC, in addition to the SRB which is established between NR gNB and UE directly, SRB split bearer for EN-DC also needs to establish a GTP tunnel between the NR gNB and LTE eNB, and a SRB between the LTE eNB and the UE. 

Three issues need to be addressed for split SRB:

Issue 1: when the split SRB to be established?

With respect to the establishment of the SRB split bearer, there are two options:
Option 1: SRB split bearer is established during the secondary node addition procedure. 

In this case, regardless of whether NR gNB needs to initiate RRC diversity operation, as long as the NR gNB decides to add eLTE eNB as a secondary node, it will trigger the establishment of the SRB split bearer in advance. 
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Figure 2 SRB split bearer establishment during the SN addition procedure
As shown in the Figure 2, the procedure of SRB split bearer establishment is
-
NR gNB sends SN Addition Request message to eLTE eNB. In the SN Addition Request message, NR gNB provides a new bearer type indication (e.g. SRB split bearer). 

-
Based on the new indication in the SN Addition Request message, the eLTE eNB generates a SRB configuration for the SRB split bearer, and provides the SRB split bearer configuration as a container in the SN Addition Request ACK message. In order to establish a separate GTP tunnel from NR gNB to eLTE eNB for RRC message transmission, the related GTP tunnel information assigned by eLTE eNB should also be included in the SN Addition Request ACK message.
- 
NR gNB forwards the SRB split bearer config container to UE in the RRCConnectionReconfiguration message.
Option 2: SRB split bearer is established during the secondary node modification procedure.

In this case, the establishment of SRB split bearer is on demand. That means, after the eLTE eNB is added as a secondary node, only when the NR gNB decides to initiate RRC diversity operation, it will trigger the establishment of the SRB split bearer. 
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Figure 3 SRB split bearer establishment during the SN modification procedure 
As shown above, the SRB split bearer establishment procedure is similar to the one in option 1. 
Since split SRB is used to reduce the latency and improve the reliability, we do not see the reason why it is not established during the initial SN addition procedure.

Therefore we propose:
Proposal 1: Split SRB shall only be setup upon initial SN addition procedure.
Issue 2: how to enable the duplication? For DL RRC message, it can be done by network implementation, but how to handle UL RRC message?
In order to consider the trade-off between RRC message reliability and efficient radio resource utilization, the UL RRC diversity should be controlled by the network. That means UE starts the UL RRC diversity operation only after receiving an activation indication from the NR gNB, or based on the pre-configured condition. 

Proposal 2: RRC message duplication should be enabled by the network. 
Issue 3: if duplication is not enabled, which UL should be used for the RRC message transmission?
One motivation for split SRB is to let the UE transfer the UL RRC in the good link, and then can reduce the latency, also improves the reliability. To achieve this purpose, we need to define the rule on how to select the UL path for RRC message transmission. 

Option 1: The UE transfers the UL RRC message to the UL path when the UL grant is available. 

If the UL path is not good enough, the UL RRC message transmission delay will be increased;
Option 2: The UE only transfers the UL RRC message to the UL path which radio condition is good.

If duplication is not enabled, this option can reduce the latency and improve the reliability. It can also work for the case when MCG RLF, the UE reports the MCG RLF to the SCG via SCG UL path.

We slightly prefer option 2.

Proposal 3: If duplication is not enabled, the UE should transfer the UL RRC via the path with good radio quality. 
2   Conclusion
In this contribution, we discuss the RRC diversity for EN-DC and have the following proposals:
Proposal 1: Split SRB shall only be setup upon initial SN addition procedure.

Proposal 2: RRC message duplication should be enabled by the network. 
Proposal 3: If duplication is not enabled, the UE should transfer the UL RRC via the path with good radio quality. 
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