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1	Introduction
During the RAN2 NR AdHoc meeting in Qingdao, the following agreements were made while discussing the actions performed by the network upon S-RLF. 
Agreements:
1	For all SCG failure cases, the UE maintains the current measurement configurations from both the MN and the SN (i.e. UE does not take autonomous action) and UE continues measurements based on configuration from the MN.
FFS whether the UE continues measurements based on configuration from the SN 
2	UE includes in the SCGFailureInformation message the measurement results available according to current measurement configuration of both the MN and the SN.
3	The MN handles the SCGFailureInformation and may decide to keep, change, or release the SN/SCG. The measurement results according to the SN configuration can, in all cases, be forwarded to the old SN and/or to the new SN.
FFS if a different SN can interpret the measurement results based on the configuration from the old SN
4	The UE includes two measurement results in the SCGFailureInformation message: 1) measurement results according to the MN configuration encoded in LTE RRC format, and 2) measurement results according to the SN configuration
FFS Whether the measurement results according to the SN configuration are encoded in NR RRC format and included in a container

In Berlin, at RAN2#99, this was further clarified:
Agreements
1: Measurement results according to SN configuration provided in SCGFailureInformation are encoded according to NR RRC format
2: If SCGFailureInformation contains SN configured measurement results, MN will forward those measurements to SN
3: The following measurements are included in SN part of SCGFailureInformation
-     ARFCN value and NR serving cells and NR neighbour cells measurement results with a quality indicator (RSRP, RSRQ or equivalent).
FFS         Beam level measurements

In this discussion paper, we discuss the actions performed by the network following an SCG RLF. 
2	Background
In LTE DC, a UE monitors the radio quality of the SeNB PSCell via. similar radio link monitoring (RLM) procedures as for MeNB PCell. This is called secondary radio link monitoring (S-RLM) and the occurrence of UE detecting the radio link failure (RLF) of PSCell is referred to as secondary RLF (S-RLF). When S-RLF occurs, the UE stops utilizing the radio resources of the SeNB (i.e., suspends the Secondary Cell Group (SCG) by no longer attempting to receive DL or send UL towards the SeNB) and indicates the failure to MeNB via uplink (using the message “secondary cell group (SCG) failure report”), which contains information of the latest measurements of frequencies configured by SN. 
In LTE DC, it was up to MeNB to act per the S-RLF indication (“SCG failure report”), and MeNB was fully aware of the UE measurement configuration and was controlling the SeNB SCell mobility fully, and could react to the occurrence of the S-RLF. However, with LTE-NR DC, the SgNB is in control of the intra SgNB mobility, and the SgNB leg may also fail differently due to, for example, the beam management procedures with higher carrier frequencies or due to LOS blockage occurring or non-delivery of HO command etc. Also, since the SgNB is responsible for handling the mobility within the NR system, the MeNB shall not even comprehend the measurement events configured by the SgNB, the MeNB may not even be fully aware of how to react to the S-RLF indication if received from the UE. 
Hence, MN should not make a decision about change/release the SN without offering the first chance to SN.


Figure 1 : Illustration of a typical LTE-NR DC deployment scenario

The problem is best illustrated with the above figure. There are two scenarios under which an S-RLF could occur.
a. When there is permanent loss of 5G coverage e.g.: when a UE moves deep into the grey area of the above figure.
b. When there is temporary loss of 5G coverage e.g.: when a UE encounters a coverage hole while moving from one white ellipse to the other of the above figure.
While in case (a), the UE is less likely to report a strong candidate PScell in the SCG failure information to MN, in case (b), the UE is very likely to report a strong candidate PScell. Hence, it is very important in case (b) for the MN to forward the SCG failure information to SN and wait for a confirmation from SN before making a decision to change/release the SN.
SN also has already allocated the resources for the UE’s MR-DC bearer and it is appropriate to provide SN the first chance to check if the UE can be recovered in SN before changing SN or releasing the resources. If the SN finds out that the candidate cell reported by the UE in SCG failure report belongs to a different SN, it can also trigger a SN initiated SN change towards MN.
Therefore:
Proposal 1: Once the old SN receives the SCG failure information, it shall process it and autonomously decide one of the following: 
· retain the UE in the same SN (the SN must provide the RRCReconfiguration), 
· trigger SN change or 
· inform MN about the absence of a candidate PSCell.
Any of the above actions have already dedicated procedures that can be triggered from the SN (SN Reconfiguration, SN Change or SN Release). The response from the SN may therefore use them. 
Proposal 2: The old SN informs the MN about the decision using one of the existing procedures. The MN shall react to them accordingly to their specification.
Having this in mind, the information about the SCG failure information shall be provided with a class-2 X2/Xn procedure. The one that was used for LTE, the RLF Indication, is very much tailored for the MRO needs and contains many mandatory IEs that are not applicable for EN-DC scenario. The other option is the HO Report, which is lighter. However, it still heavily connected with the MRO solutions. 
RAN2 is still discussing the S-RLF mechanism, but at this moment the only information that needs to be transferred towards the old SN together with the information that a RLF occurred in the SN is the measurement report from the UE. Hence, the only needed IE is a container for the NR RRC measurements from the UE. RAN3 has therefore 2 options:
1. to use the RRC Transfer, with a new “SRB type” (which likely needs to be renamed); or
2. to define a new procedure for S-RLF indication with only one mandatory field: UE measurements
Since the information may (in future) be useful for SON/MRO purposes, we propose to follow the option 2. The new procedure could be called “SN RLF Indication”.
Proposal 3: RAN3 to agree introducing a new X2/Xn procedure to enable informing the SN about a reported S-RLF and to provide the NR measurements.
3	Conclusion
In this discussion paper, we have discussed the need for the network to prioritize the actions of MN and SN just after SCG RLF. 
1) Once the old SN receives the SCG failure information, it shall process it and autonomously decide one of the following: 
· retain the UE in the same SN (the SN must provide the RRCReconfiguration), 
· trigger SN change or 
· inform MN about the absence of a candidate PSCell.
2) The old SN informs the MN about the decision using one of the existing procedures. The MN shall react to them accordingly to their specification.
3) RAN3 to agree introducing a new X2/Xn procedure to enable informing the SN about a reported S-RLF and to provide the NR measurements.
A stage-2 TP is provided below, while stage-3 TPs for X2AP and XnAP are available in [1-2].
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The S-RLF Indication procedure is used to provide a RLF report to the SgNB, when received at the MeNB.


Figure 10.X.1-1: S-RLF Indication procedure

Figure 10.X.1-1 shows an example signaling flow for S-RLF Indication procedure:
1.	The UE reports the SCG RLF and the NR measurements to the MeNB using the LTE RRC SCGFailureInformation.
2.	The MeNB forwards the NR measurement report as an RRC container to the SgNB.
10.X.2	MR-DC with 5GC
The S-RLF Indication procedure is used to provide a RLF report to the SN, when received at the MN.


[bookmark: _GoBack]Figure 10.X.2-1: S-RLF Indication procedure

Figure 10.X.2-1 shows an example signaling flow for S-RLF Indication procedure:
1.	The UE reports the SCG RLF and the NR measurements to the MN using the LTE RRC SCGFailureInformation.
2.	The MN forwards the NR measurement report as an RRC container to the SN.
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