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Introduction
In Stage 2 specification [1] for ATSSS-LL, the UE may receive Measurement Assistance Information from the network to assist the UE in determining which measurements the UE needs to perform over 3GPP and non-3GPP access, as well as whether measurement reports need to be sent to the network. Two kinds of measurements are specified, namely, Round Trip Time (RTT) measurements and Access availability/unavailability measurements. In this document, we provide our views on how the UE should measure Access availability/unavailability and report the same to the network, if configured to do so.
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Issues with current measurement framework
Stage 2 text pertaining to Access availability/Unavailability measurement and reporting is as follows.
If required by the network in the Measurement Assistance Information, the detection of the unavailability and of the availability of an access, as well as the decision of reporting it, can be performed by the UE, based on implementation. When the UE has decided, based on implementation, to report the unavailability/availability of an access, it shall:
 -  build a PMF-Access Report containing the access type and an indication of availability/unavailability of this access;
 -  send the PMF-Access Report to the UPF via the user plane.
The UPF shall acknowledge the PMF-Access Report received from the UE.
The network provides N4 rules to the UPF, and ATSSS rules to the UEs to manage how traffic is distributed across the two access networks in downlink and uplink, respectively. The ATSSS rules are used in conjunction with local conditions, and the N4 rules are used in conjunction with UE feedback. Access network availability/unavailability is part of both local conditions and UE feedback. 
According to Stage 2 text, both the measurement of Access availability/unavailability, as well as the decision when to report this information to the network, are left to UE implementation. This situation is problematic for a variety of reasons, some of which we outline below.
Variability in UE measurements: Since different UEs may implement access availability/unavailability measurements differently, it is difficult for the network to figure out how good or how bad the associated access really is. For example, UEs may report 3GPP access availability based on signal strength, bandwidth, measured data rates etc. or even a combination of these parameters. Two UEs may report widely different measurements even when the access conditions are the same, because the measurement modality is completely unspecified. For this reason, the access availability/unavailability measurements, as currently defined, can be very noisy and may not be of much use to the network.
Variability in reporting frequency: Currently, the UE decides when measurements are to be reported. Some UEs may decide to report only when there is a change in access availability (whatever that means), while others may report periodically. There is no way for the network to ensure that measurements are timely, further degrading the usability of access availability/unavailability measurements.
Ideally, a network would want to ensure that the UE only uses multiple accesses if both accesses are of reasonable quality. Otherwise, the UE may actually be better off sticking just to a single access with the better connection. High quality access network availability/unavailability measurements are needed separately in both the downlink and the uplink to ensure that traffic distribution decisions made by the UPF and the UE result in good performance. In the absence of appropriate measurements and reporting, it is very difficult for the network to ensure that its users benefit from the ATSSS feature.
Observation 1: Access availability/unavailability measurements and reporting, as defined currently, are not sufficient for the network to fully utilize the ATSSS feature.
Since stage 2 specification leaves access availability/unavailability measurement to UE implementation, our intention is not to invalidate what is already part of stage 2. Instead, we propose that the Measurement Assistance Information sent to the UE be enhanced to reflect the network’s preferences on how measurements are performed and reported.
Proposal 1: Measurement Assistance Information should be enhanced to indicate network preference on how access availability/unavailability measurements are performed and reported by the UE.
Measurements 
In this section, we first discuss the access measurements that are available in both 3GPP and non-3GPP access, and then discuss how to enhance access availability/unavailability measurements. Our approach is to borrow from the principle of RAN assistance information described in the context of ANDSF in Release 12 [2][3][4]. We identify some 3GPP and WLAN measurements below, and discuss how these may be used for ATSSS.
3GPP measurements
The NR measurements framework allows for a diversity of measurement information that can depend on several factors such as RRC state (Idle/Inactive vs. Connected), measurement signals (SSB or CSI-RS), measurement quantities (RSRP, RSRQ, SINR), and measurement granularity (e.g., cell-level or beam-level). 
At least for Release 16, it seems prudent to focus only on cell-level measurements that are guaranteed to be available at the UE irrespective of the UE’s RRC state and measurement configuration. When the UE is in RRC Idle or RRC Inactive state, it only measures RSRP, RSRQ, and SINR from so-called cell-defining SSBs. These measurements are also available in all RRC states. Accordingly, we propose that only those measurements be considered for ATSSS.
Proposal 2: 3GPP access measurements of RSRP, RSRQ, and SINR based on cell-defining SSB are used for 3GPP access availability/unavailability determination.
It may also be worthwhile to consult RAN groups on which 3GPP measurements can be used for ATSSS.
Non-3GPP measurements
WLAN related measurements that are used by ANDSF are described in Table 1[3].
	ChannelUtilizationWLAN 
	WLAN channel utilization as defined in subclause 8.4.2.30 in [5].

	BackhaulRateDlWLAN
	WLAN DLBandwidth as defined in subclause 9.1.2 in [6].

	BackhaulRateUlWLAN 
	WLAN ULBandwidth as defined in subclause 9.1.2 in [6].

	WLANRSSI
	WLAN RSSI as defined in TS 36.214 [7].


Table 1: WLAN measurements used in ANDSF
IEEE has also defined additional metrics (e.g., WLAN throughput) but these have not been used in 3GPP specifications at this time.
Proposal 3: ChannelUtilizationWLAN, BackhaulRateDlWLAN, BackhaulRateUlWLAN, and WLANRSSI are used for non-3GPP access availability/unavailability determination.
Using measurements
How do the network and UE use the 3GPP and WLAN measurements discussed in the previous sections? Since Stage-2 leaves the actual determination and reporting to UE implementation, we think that the correct approach would be for the network to suggest threshold values for measurement parameters. UE implementations can then factor in these suggested values by the network to determine how to measure access availability/unavailability. The actual mechanism used by the UE (e.g., using a logical OR or logical AND of signaled parameter values, or some other combination of signaled parameters), should be left to implementation as mandated by the Stage-2 text. 
Note that the network is not required to signal threshold values for all the parameters discussed in the previous section. The network can choose to signal threshold values only for those metrics that it considers relevant.
Proposal 4: The network can provide assistance information in the form of threshold values for some combination of 3GPP and WLAN metrics including RSRSP, RSRQ, SINR, ChannelUtilizationWLAN, BackhaulRateDlWLAN, BackhaulRateUlWLAN, and WLANRSSI.
It is also up to UE implementation to decide when to send measurement reports. It is beneficial for the network to have control over reporting frequency.
Proposal 5: The network can suggest the periodicity of UE measurements.
Conclusions
In this paper, we consider how the network can enhance UE measurement and reporting of Access availability/unavailability. We summarize our observations and proposal below.
Observation 1: Access availability/unavailability measurements and reporting, as defined currently, are not sufficient for the network to fully utilize the ATSSS feature.
Proposal 1: Measurement Assistance Information should be enhanced to indicate network preference on how access availability/unavailability measurements are performed and reported by the UE.
Proposal 2: 3GPP access measurements of RSRP, RSRQ, and SINR based on cell-defining SSB are used for 3GPP access availability/unavailability determination.
Proposal 3: ChannelUtilizationWLAN, BackhaulRateDlWLAN, BackhaulRateUlWLAN, and WLANRSSI are used for non-3GPP access availability/unavailability determination.
Proposal 4: The network can provide assistance information in the form of threshold values for some combination of 3GPP and WLAN metrics including RSRSP, RSRQ, SINR, ChannelUtilizationWLAN, BackhaulRateDlWLAN, BackhaulRateUlWLAN, and WLANRSSI.
Proposal 5: The network can suggest the periodicity of UE measurements.
If these proposals are agreeable, then Google will be happy to provide corresponding CRs in the next meeting.
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