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Abstract of the contribution: the contribution analyses the introduction in SA2 specification of RCPI and RSNI as RAN assistance parameters.
1. Discussion
In previous meetings SA2 has reached clear conclusions on the use of RAN assistance parameters. Based on meeting reports, the conclusions are (highlighted are the key conclusions of relevance to this paper):
-
An ANDSF rule may use one or more RAN assistance parameters (e.g. RSRP low/high, RSRQ low/high, OPI, etc.)
-
LTE/UMTS and OPI RAN assistance parameters received from the RAN can be used for ANDSF Traffic Steering

-
LTE/UMTS and OPI RAN assistance parameters received from the RAN shall not be used for ANDSF WLAN selection

-
When the UE is not roaming and has received RAN assistance parameters from the radio access network, the UE shall use the RAN assistance parameters and shall ignore the corresponding thresholds from ANDSF

-
When the UE is roaming, if the ANDSF rules from VPLMN apply and the UE has received RAN assistance parameters from the radio access network, the UE shall use the RAN assistance parameters and shall ignore the corresponding thresholds from ANDSF

-
When the UE is roaming, if the ANDSF rules from HPLMN apply and the UE has received RAN assistance parameters from the radio access network, the UE shall use the thresholds from the ANDSF and shall ignore the corresponding RAN assistance parameters

-
Whether the RAN assistance parameters for WLAN (Max BSS Load and Min Backhaul Data Rate thresholds) received from the RAN can be used for ANDSF WLAN Selection.

Agreement: Conclusion 1 in TD S2‑141745 is endorsed (The thresholds and parameters in the RAN assistance information may only be used by the IARP and ISRP rules applied when the UE can simultaneously route traffic to both 3GPP and WLAN accesses. The WLANSP and ISMP rules shall not use the thresholds and parameters in the RAN assistance information (at least not in Rel‑12))

-
Whether RAN assistance parameters received from the RAN for WLAN (Max BSS Load and Min Backhaul Data Rate thresholds) can be used for ANDSF Traffic Steering

Agreement 1: RAN Assistance parameters for WLAN (Max BSS Load and Min Backhaul Data Rate thresholds) received from the RAN shall not be used for ANDSF traffic steering
-
Whether the ANDSF can provide (default) RAN thresholds

Agreement: No default cellular thresholds in ANDSF

-
Whether RAN assistance parameters received from the RAN can be used in ISMPs

Agreement: The WLANSP and ISMP rules shall not use the thresholds and parameters in the RAN assistance information (at least not in Rel‑12)
RAN2 has clearly reached different conclusions. Proposal exist to introduce RAN assistance parameters in ANDSF. Specifically, the following parameters have been suggested:
· ThreshServingOffloadWLAN, LowP : RSRP threshold (for E-UTRAN) / CPICH RSCP threshold (for UTRAN FDD) / P-CCPCH threshold (for UTRAN TDD), used by the UE for traffic steering to WLAN if Qrxlevmeas < ThreshServingOffloadWLAN, LowP
· ThreshServingOffloadWLAN, HighP  RSRP threshold (for E-UTRAN) / CPICH RSCP threshold (for UTRAN FDD) / P-CCPCH threshold (for UTRAN TDD used by the UE for traffic steering to (E-)UTRAN if Qrxlevmeas > ThreshServingOffloadWLAN, HighP
· ThreshServingOffloadWLAN, LowQ: RSRQ threshold (for E-UTRAN) / CPICH EC/N0 threshold (for UTRAN FDD) used by the UE for traffic steering to WLAN if Qqualmeas < ThreshServingOffloadWLAN, LowQ
· ThreshServingOffloadWLAN, HighQ: RSRQ threshold (for E-UTRAN) / CPICH EC/N0 threshold (for UTRAN FDD) used by the UE for traffic steering to (E-)UTRAN if Qqualmeas > ThreshServingOffloadWLAN, HighQ
· ThreshChUtilWLAN, Low :WLAN channel utilization (BSS load) threshold used by the UE for traffic steering to WLAN if ChannelUtilizationWLAN < ThreshChUtilWLAN, Low
· ThreshChUtilWLAN, High: WLAN channel utilization (BSS load) threshold used by the UE for traffic steering to (E-)UTRAN if ChannelUtilizationWLAN > ThreshChUtilWLAN, High
· ThreshBackhRateDLWLAN, Low : backhaul available downlink bandwidth threshold used by the UE for traffic steering to (E-)UTRAN if BackhaulRateDlWLAN < ThreshBackhRateDLWLAN, Low
· ThreshBackhRateDLWLAN, High : backhaul available downlink bandwidth threshold used by the UE for traffic steering to WLAN if BackhaulRateDlWLAN > ThreshBackhRateDLWLAN, High
· ThreshBackhRateULWLAN, Low : backhaul available uplink bandwidth threshold used by the UE for traffic steering to (E-)UTRAN if BackhaulRateDlWLAN < ThreshBackhRateDLWLAN, Low
· ThreshBackhRateULWLAN, High : backhaul available uplink bandwidth threshold used by the UE for traffic steering to WLAN if BackhaulRateUlWLAN > ThreshBackhRateULWLAN, High
· ThreshRCPIWLAN, Low: RCPI threshold used by the UE for traffic steering to (E-)UTRAN if RCPI < ThreshRCPIWLAN, Low
· ThreshRCPIWLAN, High:RCPI threshold used by the UE for traffic steering to WLAN if RCPI > ThreshRCPIWLAN, High
· ThreshRSNIWLAN, Low: RSNI threshold used by the UE for traffic steering to (E-)UTRAN if RSNI < ThreshRSNIWLAN, Low
· ThreshRSNIWLAN, High: RSNI threshold used by the UE for traffic steering to WLAN if RSNI > ThreshRSNIWLAN, High
· TsteeringWLAN: timer value TsteeringWLAN during which the rules should be fulfilled before starting traffic steering between E-UTRAN and WLAN.
The parameters highlighted in bold are in the scope of this paper.
2. Analysis
This paper contains a high level analysis of some of the parameters under discussion, and includes a detailed analysis for reference.

2.1 Use of RCPI and RSNI
It has to be noted that the use of RCPI and RSNI proposed by RAN2 and being proposed in SA2 differs substantially from their original purpose defined in IEEE. When IEEE was questioned about these parameters, the LS to IEEE did not identify this aspect.
Specifically, the use defined in RAN2 and being proposed in SA2 focused on a UE-internal consumption of such parameters, instead of the UE reporting the value to the network. In other words, the UE measures/calculates them and internally uses them wrt policies. Therefore, any IEEE definition with respect to the use of such parameters does not completely apply to the RAN2 case.
2.2 RCPI vs. RSSI

RSSI and RCPI essentially convey the same information, but RCPI is optional whereas RSSI is mandatory:
- RCPI is the power measured during the data portion of the packet

- RSSI is the power measured during the preamble portion of the packet

- Power between preamble and data are the same

- RCPI and RSSI normally achieve similar accuracy

- use of RSSI, even though not certified, is mandatory and necessary to perform a set of core operations that would otherwise lead to non-conformance issues
Therefore, use of RCPI does not add any actual value wrt RSSI, especially considering that RSSI is mandatory and will be used for core operations. 
2.3 RSNI
RSNI is defined in IEEE and optional. The IEEE specifications define a ‘frame’ format used when STA is reporting back the RSNI to AP. However, 3GPP Rel12 RAN-WLAN IW does not involve WLAN AP and the reporting of RSNI to the AP, thus this frame/element format is irrelevant.
As an example, RSNI is in 0.5 dB steps and covers the range of -10 dB to +117 dB but this does not ‘mandate’ that the internal computation is in 0.5 dB step and that we need to be able to measure RSNI up to +117 dB.  Rather, this is just the frame/element “format” the STA and AP agreed to use to exchange information, which is an optional feature/element in IEEE.
In several cases RSNI is either broken or ambiguous, and not just in corner cases (see supporting material in the slides). This is because the measurements and steps to derive RSNI are not completely defined in IEEE, and consider aspects that 3GPP cannot define by itself.

Also, it has to be understood that RSNI is not the equivalent of RSRQ:

· RSNI does not measure the interference ‘present’ in the packet
· Rather, the interference is measured during ‘idle’ time some time before the packet arrives
· That interference may or may not be present in the packets the device is receiving
It is also still unclear and not fully explained by RAN2 what is the ‘big’ value that RSNI bring on top of RSSI/RCPI considering that RSNI is not the equivalent of RSRQ. 
2.4 WFA certification of such parameters
While we often use the term IEEE 802.11 WLAN and Wi-Fi to be synonymous, they are not exactly identical. IEEE defines the 802.11 standards, and any one can participate in the standardization process, independently of whether products are built or certified based on IEEE solutions.
Commercial Wi-Fi products require timely delivery of core features which can interoperate w/ other vendors. WFA takes a subset of features from the IEEE 802.11 standards (and in some cases add some on top of it). Then, WFA certifies interoperability for those core features. If a feature in IEEE802.11 is not tested/certified by WFA, chances are that the feature is not (widely) implemented among different vendors, and interoperability is not guaranteed.
It has to be noted that WFA has no active effort to certify such parameters.
2.5 IEEE Information on RCPI and RSNI

When considering the LS response received by IEEE, we need to keep in mind that IEEE only answers about the content of the IEEE 802.11 standard. Per IEEE rules, they cannot describe what is in products and what is actually certified.

IEEE indicated that there should be other parameters and better parameters for measuring the “quality”. Such parameters have not been considered.

The LS from RAN2 was only copied to WFA with no explicit questions asked to WFA, and thus WFA has not generated an answer with respect to such parameters and their use/certification.
3. Proposal

The proposal is for SA2 to refrain from adopting RCPI and RSNI because their use is not recommended by IEEE, is not certified by WFA, and clearly can lead to unpredictable behaviour and incorrect device decisions. 
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