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	Radio Resource Control
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8.1 Measurements for Handover trigger
Handover threshold SHALL be used as measurement for handover trigger between Wi-Fi and cellular network. Different handover thresholds SHOULD be used for scenarios that there is no call or there is on-going call.
RSRP (Reference Signal Received Power) for cellular and RSSI (Reference Signal Strength Indicator) for Wi-Fi SHOULD be used as measurement metrics for handover trigger between Wi-Fi and cellular network.
[bookmark: _Hlk146033099]If the UE supports cellular SINR(Signal to Interference plus Noise Ratio) and WiFi supports SNR(Signal-to-Noise Ratio), then the addition of cellular's SINR and Wi-Fi's SNR SHOULD be used as measurement metrics for handover triggers between Wi-Fi and cellular networks.

Hysteresis timer SHALL be used to avoid frequent handover between Wi-Fi and cellular network. The value of the Hysteresis timer for different RATs MAY be configured differently.
The Hysteresis value can be different when there is no call (idle state, RRC inactive and RRC connected state) or there is on-going call (RRC connected state).
[bookmark: _Hlk146291343]========= End of 2nd change =======

========= Start of 3rd change =======

8.2	Handover scenarios
When cellular preferred is enabled,,  the UE shall:
1>	consider the entering condition to be satisfied when condition A1-1 or condition 1-2 or condition 1-3, as specified below, is fulfilled;
2>	consider the leaving condition be satisfied when condition A1-34 or condition 1-5, as specified below, is fulfilled;
Inequality A1-1 (Entering condition)
Ms_RSRP_cellular  -Hys_cellular ≥ Thresh_ RSRP and Ms_SINR_cellular > Thresh_ SINR_cellular 
Inequality A1-2 (Entering condition)
Ms_RSSI_wifi +  Hys_wifi  ≤ Thresh_RSSI and Ms_RSRP_cellular + Hys_ cellular ≥ Thresh_RSRP and Ms_SINR_cellular > Thresh_SINR_cellular
Inequality A1-3 (Entering condition)
Ms_SNR_wifi ≤ Thresh_SNR_wifi and Ms_RSRP_cellular + Hys_ cellular ≥ Thresh_RSRP  and Ms_SINR_cellular > Thresh_SINR_cellular
Inequality A1-4 (Leaving condition)
Ms_RSRP_cellular + Hys_ cellular < Thresh_RSRP  and Ms_RSSI_wifi - Hys_wifi ≥ Thresh_RSSI  and Ms_SNR_wifi > Thresh_SNR_wifi
Inequality A1-5 (Leaving condition)
Ms_SINR_cellular ≤ Thresh_SINR_cellular and Ms_RSSI_wifi - Hys_wifi ≥ Thresh_RSSI  and Ms_SNR_wifi > Thresh_SNR_wifi
Inequality A1-1 (Entering condition)
Ms_cellular – Hys_cellular > Thresh_cellular
Inequality A1-2 (Entering condition)
Ms_cellular > Thresh_cellular and Ms_wifi < Thresh_wifi

Inequality A1-3 (Leaving condition)
Ms_cellular < Thresh_cellular and Ms_wifi – Hys_wifi > Thresh_wifi






[bookmark: _Hlk146033054]When Wi-Fi preferred is enabled,  the UE shall:
1>	consider the entering condition to be satisfied when condition A1-1 or condition 1-2 or condition 1-3, as specified below, is fulfilled;
1>	consider the leaving condition be satisfied when condition A1-34 or condition 1-5, as specified below, is fulfilled;
Inequality A1-1 (Entering condition)
Ms_RSSI_wifi - Hys_wifi  ≥ Thresh_RSSI  and Ms_SNR_wifi > Thresh_SINR_wifi
Inequality A1-2 (Entering condition)
Ms_RSRP_cellular + Hys_ cellular ≤ Thresh_RSRP and Ms_RSSI_wifi  + Hys_wifi ≥ Thresh_RSSI  and Ms_SNR_wifi > Thresh_SNR_wifi
Inequality A1-3 (Entering condition)
Ms_SINR_cellular  ≤ Thresh_SINR_cellular and Ms_RSSI_wifi + Hys_wifi ≥ Thresh_RSSI and Ms_SNR_wifi > Thresh_SNR_wifi
Inequality A1-4 (Leaving condition)
Ms_RSSI_wifi + Hys_wifi ≤ Thresh_RSSI  and Ms_RSRP_cellular -Hys_cellular ≥ Thresh_RSRP and Ms_SINR_cellular > Thresh_SINR_cellular
Inequality A1-5 (Leaving condition)
Ms_SNR_wifi  ≤ Thresh_SNR_wifi and Ms_RSRP_cellular -Hys_cellular  ≥ Thresh_RSRP  and Ms_SINR_cellular > Thresh_SINR_cellular
Inequality A1-1 (Entering condition)
Ms_wifi – Hys_wifi > Thresh_wifi 
Inequality A1-2 (Entering condition)
Ms_wifi > Thresh_wifi and Ms_cellular< Thresh_cellular

Inequality A1-3 (Leaving condition)
Ms_wifi < Thresh_wifi and Ms_cellular– Hys_cellular > Thresh_cellular






Note: 
1.If Hys_callular and Hys_wifi are set to 0, only Condition A1-1 should be considered for entering condition. Otherwise, both Condition A1-1 and Condition A1-2 can be considered simultaneously.
21. Above conditions are applicable for scenarios when there is no call and there is on-going call.
32. The value of Hys_cellular, Hys_wifi, Thresh_cellular and Thresh_wifi are up to operators’ policy and pre-configured by local operators, it can also vary when there is no call and when there is on-going callUE.
43. This CR is also applicable for roaming scenarios.In roaming scenario, range value of threshold and hysteresis by different operators should be supported by UE. More details will be discussed in section 8.2.
5. For dual-SIM UE supporting Wi-Fi calling service, handover conditions can vary if dual-SIM cards belong to different operator.

The variables in the formula are defined as follows:
Ms_RSRP _cellular is the_RSRP measurement result of the serving cellular cell, not taking into account any offsets.
Ms_SINR_cellular  is the SINR measurement result of the serving cellular cell, not taking into account any offsets.

Ms_RSSI _wifi is the RSSI measurement result of the serving Wi-Fi, not taking into account any offsets.
Ms_SNR_wifi is the SNR measurement result of the serving Wi-Fi, not taking into account any offsets.
Hys_cellular is the hysteresis parameter for cellular network.
Hys_wifi is the hysteresis parameter for Wi-Fi network.
Thresh_cellular is the threshold parameter for cellular network.
Thresh_wifi is the threshold parameter for Wi-Fi network.
Ms_cellular is expressed in dBm in case of RSRP, Ms_wifi is expressed in dBm in case of RSSI.
Hys_cellular and Hys_cellular is expressed in dB.
Thresh_cellular is expressed in the same unit as Ms_cellular, Thresh_wifi is expressed in the same unit as Ms_wifi.

Thresh_ RSRP is the RSRP threshold parameter for cellular network, Thresh_ RSRP+ Hys_cellular is equivalent to good signal, Thresh_ RSRP-Hys_cellular is equivalent to bad signal.
Thresh_ SINR_cellular is the SINR threshold parameter for cellular network.
Thresh_RSSI is the RSSI threshold parameter for Wi-Fi network, Thresh_RSSI+ Hys_wifi is equivalent to good signal, Thresh_RSSI- Hys_wifi is equivalent to bad signal.
Thresh_SNR_wifi is the SNR threshold parameter for Wi-Fi network.
Hys_cellular is the hysteresis parameter for cellular network,.
Hys_wifi is the hysteresis parameter for Wi-Fi network.
Ms_RSRP_cellular , Ms_SINR_cellular , Ms_RSSI_wifi, Ms_SNR_wifi, Thresh_ RSRP, Thresh_ SINR_cellular , Thresh_RSSI and Thresh_SNR_wifi is expressed in dBm.
Hys_cellular  and Hys_wifi  is expressed in dB.

Use cases are described as below:
1. When cellular preferred is enabled and both Hys_cellular and Hys_wifi are set to 0 
a) UE initially registered IMS voice over Wi-Fi;
b) Cellular network turns good;
c) UE shall seamlessly handover from Wi-Fi to cellular as long as handover condition A1-1 is met, that is RSRP greater than Thresh_cellular.
2.  When cellular preferred is enabled and Hys_cellular and/or Hys_wifi are not set to 0  
a) UE initially registered IMS voice over Wi-Fi;
b) Cellular network turns good;
c) UE shall seamlessly handover from Wi-Fi to cellular once handover condition A1-1 is met, that is greater than Thresh_cellular plus Hys_cellular irrespective of availability of the Wi-Fi network.
2. When cellular preferred is enabled and registered IMS voice over Wi-Fi:
a) Cellular network turns good or Wi-Fi turns bad;
b) UE shall seamlessly handover from Wi-Fi to cellular as long as handover condition A1-1 or condition A1-2 or condition A1-3 is met.
3.  When cellular preferred is enabled and registered IMS voice over cellular:
a) Cellular network turns bad or Wi-Fi turns good;
b) UE shall seamlessly handover from cellular to Wi-Fi as long as handover condition A1-4 or condition A1-5 is met.
4. When Wi-Fi preferred is enabled and registered IMS voice over cellular:
a) Wi-Fi network turns good or cellular turns bad;
b) UE shall seamlessly handover from cellular to Wi-Fi as long as handover condition A1-1 or condition A1-2 or condition A1-3 is met.
5.  When Wi-Fi preferred is enabled and registered IMS voice over Wi-Fi:
a) Wi-Fi network turns bad or cellular turns good;
b) UE shall seamlessly handover from Wi-Fi to cellular as long as handover condition A1-4 or condition A1-5 is met.
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	Page 5 of 6
image1.png
GSMA





