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1. Introduction
Handover and RLF are important mechanisms to support seamless mobility for UEs. In this contribution, we will focus on the situation where a UE experiences poor link quality in a serving cell while moving to a neighbour cell. Note that one of NR deployment scenarios can be dense small cells, where inter-cell interference is severe. Furthermore, in high frequencies (e.g. FR2), sudden drop in the link quality may happen frequently due to blockage or the UE’s rotation. For our companion paper (asdfasdfads) also covers the basic aspects on adopting T312 operation, we will discuss the further enhancements especially for NR as following issues:
· Adopting T312 value configured for the source frequency 
· Extension to the SCG failure recovery in MR-DC
· Extension to the inter-RAT handover case

2. Enhancement for T312 in NR
LTE T312 seems having some limitations and direct importing this might not be sufficient for NR operation correspondingly. We can consider enhancing it in NR.
2.1 Inter-frequency scenario 
Even though useT312 can be configured to any type of events, the main events are A3/A5 and B2. 
In case of inter-frequency handover or inter-RAT handover, the measurement object linked with the reportConfig is the target frequency. However, what really is of concern here is the source cell frequency. The scenario would be that if MR is transmitted when the channel condition in the source cell is very bad, then using T312 configured for the target frequency does not make much sense, i.e., start condition concerns T310 on the source frequency and stop condition concerns the reception of HO command/IN-SYNC indication on the source frequency.
 
We can consider applying T312 configured for the source frequency (i.e. T312 configured for primary carrier) instead of applying T312 configured for the linked measurement object.
Proposal 1. RAN2 discuss whether applying T312 value configured for the source frequency is necessary or not.
We have the CR to show the proposed changes [1] based on NR baseline proposal.

2.2 Extension to SCG 
LTE does not support applying T312 to the SCG change case. However, SCG in NR including EN-DC as well as MR-DC options are considered by operators for commercial deployments compared to LTE-DC which is not yet deployed. So the interruption on SCG link also could have more impact to the user experience as compared to that of LTE DC. If a UE is configured with MR-DC where SCG configurations are embedded in the reconfiguration message of MCG i.e., SRB3 is not configured, all the SCG uplink RRC message from the UE is sent to the SN by carrying it over MN message. As a result, measurement reports that are triggered for SCG measurement configurations are sent to the network via MCG. Therefore, the MSG is aware of the PSCell signal conditions and initiate SCG change procedure as required. 

However, if a UE is configured with MR-DC where SCG configurations are provided to the UE over SRB3, any SCG uplink RRC message from the UE is sent to the SN directly over SRB3. As a result, measurement reports that are triggered for SCG measurement configurations are sent directly to SN over SRB3. When the signal conditions of PSCell is weak, there is high probability that any triggered measurement reports may not be received successfully by SN, especially if UE is in OUT_OF_SYNC state i.e., T310 is running for PSCell at UE side. If the measurement report is not received by the SN due to weak channel, the UE will eventually declare PSCell RLF due to T310 expiry and initiate transmission of SCG failure information to the network thereby informing the network of the RLF on PSCell. Under such cases, when SRB3 is configured and MN is not aware of the UE signal condition to the SN, it is beneficial to have early declaration of RLF to facilitate early transmission of SCG failure information to the network based on T312 timer. This extension can facilitate less interruption on the bearers configured over SCG as the MCG can perform actions on reception of SCG failure information earlier using T312. Therefore, further extension of using T312 to SCG case also could be discussed.
Proposal 2. RAN2 discuss whether applying T312 operation to SCG failure recovery in MR-DC, when SRB3 is configured, is beneficial.
A sequence diagram showing the UE operation based on the proposal is illustrated in the below figure, and also CRs for showing the complexity of this proposal for MR-DC [2] and (NG)EN-DC [3].
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2.3 Extension to Inter-RAT handover
For networks that have already deployed LTE densely, the early deployments of NR will mostly have NR deployed sparsely or as hotspots and has a coverage footprint significantly smaller than of existing LTE deployment. In such cases, there is high probability that a UE moves away from NR serving cell and enters into an area where only LTE coverage is available. In such cases, after RLF (T313 expiry) on NR, UE will not find a suitable cell on NR and will eventually search for service on LTE. Once LTE cell is selected, UE will perform connection establishment. In such cases where no NR neighbour cells are available and only LTE cells are available, it is beneficial to declare RLF on NR serving cell and to resume the service on the available LTE i.e, UE will declare RLF early and on determining that there are no NR suitable cells, UE attempts cell selection on LTE and initiated connection establishment procedure on LTE once suitable LTE cell is found. 

Similarly, there may be deployments where LTE coverage is limited and only NR neighbour cells are there, like LTE coverage holes or even when NR deployment in an area is dense with larger coverage footprint than LTE. In such areas, it is beneficial for the UE to declare early RLF based on T312 expiry on serving LTE cell and attempt for resuming the service on the available NR cell and reduce the service interruption. For Rel-16, we intend to propose the following: If T312 is configured for EUTRA MO, and upon triggering T312 operation and expiry of T312, the UE performs connection setup on the LTE cell. Likewise, if T312 is configured for NR MO, and upon triggering T312 operation and expiry of T312, the UE performs connection setup on the NR cell. (See below figure)
[image: image006]
Proposal 3. RAN2 to discuss the following procedure is beneficial or not: If T312 is configured on NR cell for EUTRA MO, and upon triggering T312 operation and expiry of T312, the UE performs connection setup on the LTE cell. Likewise, if T312 is configured on EUTRA cell for NR MO, and upon triggering T312 operation and expiry of T312, the UE performs connection setup on the NR cell.
 We have CRs for showing the complexity of this proposal for NR [4] and for EUTRA [5].
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