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Introduction
RAN recently replied to the RAN2 LS on NR requirements in [1]. In this reply LS, RAN clarified that RAN2 should aim at minimizing interruption times for mobility failure cases. 
	RAN2: Q1: Do the user plane latency requirements (i.e. delay requirements) for URLLC and eV2X apply during mobility events?

Reply from RAN: There are two types of latency requirements in TR38.913: latency-only (sec. 7.5, where no value for eV2X is defined) and latency + reliability (sec. 7.9, applicable to URLLC and eV2X). Both are to be considered best case targets.

There are no exact latency requirements for URLLC and eV2X during successful mobility events, but it can be assumed that in the ideal scenario they are close to the corresponding latency + reliability requirements.

For failure cases, RAN2 should aim at minimizing interruption times.


Note that for URLLC the target for user plane latency should be 0.5ms for UL, and 0.5ms for DL while for eMBB, the target for user plane latency should be 4ms for UL, and 4ms for DL [2].
We believe that minimizing interruption times can be achieved by improving reliability of RRC-level connectivity. In this document, we discuss how to support reliable RRC connectivity particularly in mobility failure cases for LTE/NR interworking and standalone NR.
Discussion
Generally speaking, reliability of RRC connection is important. It is because if connection failure occurs, both UE and eNB cannot use DRBs so that data transmissions are not possible in connection failure. 

In LTE, RRC function supports recover of RRC connection by using RRC connection re-establishment procedure. When re-establishment is triggered, UE performs cell selection, accesses to the selected cell and resume data transmissions after RRC connection reconfiguration. This procedure will take some time in which data transmissions are not possible. It is obvious that such interruption time will surpass user plane latency and increase packet delay. Thus, we think that it is important to study reliable RRC connection to minimize interruption time in connection failure cases.
Observation 1: It is important to study reliable RRC connection to minimize interruption time in connection failure cases.
During Rel-12 study on small cell enhancement in LTE [3], RRC diversity was considered as a potential solution for improving mobility robustness. With RRC diversity, RLF could be prevented as long as the UE is able to maintain a connection to at least one of the cells. This intends to avoid RRC re-establishment procedure. 
However, RRC diversity was not specified in LTE in the end. In fact, it is not so obvious to support RRC diversity when a RRC connection is in a good condition. Moreover, there are any other means to improve reliability of RRC message delivery. In LTE, all RRC messages, regardless of the SRB used and both in downlink and uplink, are transferred via the MCG. This seems also acceptable for LTE/NR interworking and standalone NR unless a RRC connection is jeopardized e.g. due to failure cases. We think that a mechanism to improve reliability of RRC connection is needed only for connection failure cases.
Observation 2: A mechanism to improve reliability of RRC connection is needed only for connection failure cases.
In our view, it is beneficial to configure a Signalling Radio Bearer for SCG, called t-SRB, and temporarily use this t-SRB to deliver a RRC message only when connection failure occurs. The figure 1 shows how the t-SRB is configured. As shown in figure 1, t-SRB is a Signalling Radio Bearer configured across MCG and SCG(s). RRC messages created by RRC in MCG can be temporarily carried over SCG resources in connection failures.
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Figure 1: Description of t-SRB
The figure 2 briefly illustrates an example of how a RRC connection is maintained over the t-SRB in connection failures. In this example, UE sets up SRB1 in a RRC Connection Establishment and then performs SCG establishment. During SCG establishment, UE sets up t-SRB but suspends t-SRB until connection failure happens.
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Figure 2: Example of RRC connection maintenance over t-SRB
When a RRC connection is in a good condition, UE does not use t-SRB. However, when a RRC connection is not in a good condition, e.g. when RRC signaling over SRB becomes impossible due to RLF, UE starts to use t-SRB instead of normal SRB i.e. SRB1. The t-SRB is used to temporarily maintain a RRC connection even if SRB1 is suspended in RRC Connection Re-establishment. 
In parallel with maintaining a RRC connection of MCG over t-SRB via SCG resources, UE still perform connection re-establishment procedure for MCG e.g. according to legacy LTE procedure when MCG is in E-UTRAN. When RRC Connection Re-establishment is successful, UE resumes SRB1 e.g. while suspending t-SRB. So, after RRC Connection Re-establishment in MCG, UE switches to normal SRB from t-SRB in order to maintain a RRC connection.
The benefits of using this t-SRB can be described as follows:
· The RRC connection will be maintained in connection failure cases. Thus, interruption time could be minimised because we can design the system to support data transmissions over SCG cells in connection failure cases. This could reduce possibility of delayed data transmissions on the radio which can happen due to connection failures.
· MCG is allowed to exchange a RRC message with a UE in connection failures. In connection failures, actual transmissions are not possible over MCG. In RRC Connection Re-establishment, all RBs except SRB0 are suspended when MCG is in E-UTRAN. However, this t-SRB allows the RRC entity of MCG to communicate with the RRC entity of the UE in connection failures and connection re-establishment.
· It can be further considered to design robust RRC Connection Re-establishment. The legacy RRC Connection Re-establishment was designed to support fast recovery from connection failures. A legacy UE quickly select a cell and then accesses to the selected cell. However, such legacy procedure does not always result in optimal selection of a cell. As long as a RRC connection is temporarily maintained over SCG, UE would have more chance to better re-establish a RRC connection potentially with a new MCG cell.
Accordingly, we propose that RAN2 should study maintenance of a RRC connection over temporary SRB using SCG resources to support reliable RRC connection for LTE/NR interworking and standalone NR.
Proposal: RAN2 should study maintenance of a RRC connection over temporary SRB in connection failures (as in figure 1 and 2) to support reliable RRC connection for LTE/NR interworking and standalone NR.
Conclusion

In conclusion, we propose the followings to support reliable RRC connection for both LTE/NR interworking and standalone NR:
Observation 1: It is important to study reliable RRC connection to minimize interruption time in connection failure cases.
Observation 2: A mechanism to improve reliability of RRC connection is needed only for connection failure cases.
Proposal: RAN2 should study maintenance of a RRC connection over temporary SRB in connection failures (as in figure 1 and 2) to support reliable RRC connection for LTE/NR interworking and standalone NR.
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