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1	Introduction
During the RAN2 NR AdHoc meeting in Qingdao, the following agreements were made while discussing the measurements performed by the UE upon S-RLF. In addition, some open issues still remained to be resolved.
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 this discussion paper, we propose to discuss the FFS aspects linked to measurements performed by the UE post 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”), but continues to measure SCell(s) of the SeNB in the same manner as before S-RLF. The measurements are performed as per the activation status of the SCells prior to S-RLF, which means the UE may be using either activated or deactivated SCell requirements for the measurements. 
In case the UE is using deactivated SCell measurement requirements, the UE is not required to measure the deactivated SCells as frequently as activated SCells, as controlled by the RRC parameter measCycleSCell-r10 (which is configured in MeasObjectEUTRA for each SCell frequency). The measCycleSCell parameter is used only when an SCell is configured on the frequency indicated by the measObject and is in deactivated state (e.g., see [1]). Additionally, the E-UTRAN configures the parameter whenever an SCell is configured on the frequency indicated by the measObject, but the field may also be signalled when an SCell is not configured. For example, value sf160 corresponds to 160 sub-frames, sf256 corresponds to 256 sub-frames and so on.
However, this means that upon S-RLF, UE continues measuring the SCell carriers in the same way as before. In LTE DC, this was not considered to be a large problem since 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. Also, since the SgNB is responsible for handling the mobility within the NR system and the MeNB may not even comprehend the measurement events configured by the SgNB, the MeNB may not fully be aware of how to even react to the S-RLF indication received from the UE. Therefore, the SgNB must decide the measurement configuration for NR even after the SCG RLF.
FFS whether the UE continues measurements based on configuration from the SN 

To answer the above FFS point, we would answer yes and based on the above discussion we would like to make the following observations.
Observation 1: Due to the spotty nature of NR coverage in early deployments, a more graceful recovery from S-RLF during LTE/NR DC operation is desirable.  
Observation 2: At least the SgNB must be able to change the way the UE measures SCG SCells after SCG RLF is triggered. 
Proposal 1: Post S-RLF, UE continues SCG measurements based on the configuration provided by the SN.
To allow the network to update the measurement rules to be followed by the UE before and after SCG RLF a timer could be configured. When S-RLF is triggered, a UE may start this timer which dictates the time until which it needs to continue with the current measurement framework. While the timer is running, the UE may continue measurements according to “activated SCell” requirements, i.e., nothing changes after S-RLF detection. When the timer expires, the UE may start utilizing measurement requirements as per different requirements. For instance, these may be “deactivated SCell” requirements or “DRX cycle = x ms” requirements. The alteration of measurements may follow a waterfall model where the requirements are updated every time the timer expires. In this way, the UE may change its requirements in one or more steps towards the less stricter requirements until it is closer to the requirements matching for example IDLE mode.
Each time the UE changes its measurement requirements, the UE may propose and/or indicate this to the MeNB and SgNB (e.g., via the MeNB leg). Upon start of the timer, the UE may also send an indication to MeNB and/or SgNB of the current measurement results of detected cells. This indication may include, for example, the number of detected cells and their received power levels, suggested SgNB PCI/GCID along with measurement information, or an indication that no cell is detected at measured NR frequencies. This allows the network to steer the UE further as desired. Within the network, a measurement coordination procedure may be executed between the MeNB and SgNB to agree on how the UE performs measurements during a S-RLF.
[bookmark: _GoBack]In [3], we also argue for MN to forward SCGFailureIndication to the SN upon SCG RLF and wait before deciding anything autonomously.
Proposal 2: Allow network coordination to define how UE performs measurements after SCG RLF.
Proposal 3: At least the signalling of the measurement configuration post SCG RLF is performed during the initial SgNB addition.
Proposal 4: Allow the UE to indicate the change in its measurement requirements via the SCG Failure Indication message and via the RRC measurement report.
Proposal 5: Allow the UE to include information on which cell(s), the UE would consider to be suitable SgNB candidate; e.g. a “best cell” indication from UE embedded within the SCG failure report or a separate measurement report triggered upon S-RLF detection.
On the handling of the measurement results, the following FFS was raised. For this FFS, we think that it is rather unnecessary for different SN to interpret measurement results from old SN. In Release-15 timeline, this need not be supported.
FFS if a different SN can interpret the measurement results based on the configuration from the old SN

Proposal 6: For Rel-15, the measurement results do not need to be forwarded by MN to a different SN.
On the encoding of the measurement results per the SN configuration, we understand that the UE will encode the measurement report using the NR RRC principles. Since the MN does not need to inspect the report, but rather transparently forward the same to the old SN, the encoding of the measurement results could be in NR RRC.
FFS Whether the measurement results according to the SN configuration are encoded in NR RRC format and included in a container

Proposal 7: The measurement results according to the SN configuration are forwarded to the old SN as an inter-node RRC message encoded in SN RRC format.
3	Conclusion
In this discussion paper, we have discussed the need for the network to coordinate how the UE performs measurements after just after SCG RLF. We propose that the UE measurement requirements after S-RLF continue to use connected mode DRX measurements or deactivated SCell measurements to continue measuring new cells. In addition, we would like to propose that the measurements are forwarded by the MN to the old SN using the NR RRC encoding.
Observation 1: Due to the spotty nature of NR coverage in early deployments, a more graceful recovery from S-RLF during LTE/NR DC operation is desirable.  
Observation 2: At least the SgNB must be able to change the way the UE measures SCG SCells after SCG RLF is triggered.
Based on the observations made in this discussion, we propose the following:
Proposal 1: Post S-RLF, UE continues measurements based on the configuration provided by the SN.
Proposal 2: Allow network coordination to define how UE performs measurements after SCG RLF.
Proposal 3: At least the signalling of the measurement configuration post SCG RLF is performed during the initial SgNB addition.
Proposal 4: Allow the UE to indicate the change in its measurement requirements via the SCG Failure Indication message and via the RRC measurement report.
Proposal 5: Allow the UE to include information on which cell(s), the UE would consider to be suitable SgNB candidate; e.g. a “best cell” indication from UE embedded within the SCG failure report or a separate measurement report triggered upon S-RLF detection.
Proposal 6: For Rel-15, the measurement results do not need to be forwarded by MN to a different SN.
Proposal 7: The measurement results according to the SN configuration are forwarded to the old SN as an inter-node RRC message encoded in SN RRC format.
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