3GPP TSG RAN2 Meeting #93
R2-161093
St. Julians, Malta, 15 - 19 February, 2016
Source: 
CATT, Fujitsu, ZTE
Title: 
UE behaviour in RRC_IDLE mode
Agenda item:
7.6.3.1
Document for:
Discussion and decision
1   Introduction
Email discussion 91bis-18 has covered several open issues for RAN controlled LTE WLAN interworking, including UE behaviour in RRC_IDLE mode, the email discussion was summarized in [1]. But in RAN2#92 meeting, this topic was not discussed due to the time is limit.
This paper further analyzes the feasibility of reusing the connected mode measurement and WLAN mobility set in RRC_IDLE mode and gives relevant proposals.
2   Discussion
As clearly described in the WID [4], Rel-13 LTE WLAN Interworking Enhancement is based on solution-3 in the Release-12 SI on 3GPP/WLAN Radio Interworking. That means RAN controlled traffic steering between LTE and WLAN should be supported in Rel-13.
For a LTE connected mode UE, after traffic steering from LTE to WLAN, the RRC connection of LTE may be released in case no traffic is left in LTE. The “RRC_IDLE” mode mentioned in this paper indicates UE was released to LTE idle mode after all the traffics were steered to WLAN. When and how to steer the traffics back to LTE in RRC_IDLE mode are the key issues we would like to discuss in this contribution.
In case a UE initially accessed to WLAN, it may steer the traffics to LTE using the solution of Rel-12 WLAN Interworking, no Rel-13 work is foreseen.
Observation 1: In case a UE initially accessed to WLAN, it may steer the traffics to LTE using the solution of Rel-12 WLAN Interworking, no Rel-13 work is foreseen. What we discussed in this paper is the UE behaviour in RRC_IDLE mode after traffic steering from LTE to WLAN.
Some potential solutions about UE behavior in RRC_IDLE:
Option 1: Reuse Rel-12 RAN rules in LTE idle mode.

Similar to Rel-12 WLAN interworking, UE should acquire RAN rules from eNB in connected mode and or idle mode, and then use the RAN rules in LTE idle mode to decide whether the conditions of steering back to LTE are satisfied.  
Option 2: Continue the measurements according to the dedicated measurement configuration in LTE connected mode

For UMTS and LTE, connected mode measurements will be released when UE transaction to IDLE mode and new measurements for idle mode may be established after UE transmit to IDLE mode. But here the object of the measurement are no longer the 3GPP frequencies, they’re WLAN channels. There’s no difference between LTE idle mode and connected mode for measuring WLAN APs.

Therefore, we can assume not to release the connected mode measurement for WLAN when the UE is transmitted to LTE idle mode. UE can continue the measurements for WLAN following the dedicated measurement configuration, but the measurement reports will not be triggered while in LTE idle mode. According to the measurement, UE can automatically steer back to LTE when the conditions of a certain measurement event can be satisfied (e.g. W3 event defined in [3]).
Option 3: Leave it to the implementation of UE

In RAN2#91 meeting, some companies also mentioned that not to specify the UE activities after UE released to LTE idle mode, when to steer back to LTE is up to the implementation of UE, e.g. UE can try to stay at WLAN as long as possible, steering back to LTE when “RLF” occurred in WLAN.
Let’s simply compare the three solutions in the table below:
	Solution
	Our views

	Option 1
	UE is under the control of RAN;

The spec impact is a little big, e.g. need to define RAN rules and how to configure/broadcast RAN rules;

The implementation of eNB and UE is a little more complexity than option 2 and option 3.

	Option 2
	UE is under the control of RAN;

A little impact to the spec (e.g. need to specify in stage 2 that UE should continue to measure WLAN APs according to connected mode measurement configuration after UE transfer to RRC_IDLE mode, …);

Easy for implementation.

	Option 3
	No standard impact;

Easy for implementation;

But UE is not under the control of RAN, contradict with the objective of the RCLWI.


Proposal 1: Continue to use connected mode WLAN measurement in RRC_IDLE mode seems to be a good choice for RCLWI, as UE behavior  is under the control of RAN, little standard impact and easy for implementation.
Whether Mobility set is also applicable for RRC_IDLE mode?
As been agreed and captured in [3], the WLAN measurement events defined for LWA and LWI are:

· Event W1 (WLAN becomes better than a threshold)

· Event W2 (All WLAN inside mobility set becomes worse than threshold1 and a WLAN outside mobility set becomes better than threshold2

· Event W3 (All WLAN inside mobility set becomes worse than a threshold)

Event W1 can be used for activation of traffic steering from LTE to WLAN for RCLWI. Obviously, W1 is not needed in RRC_IDLE mode after traffic steering to WLAN.

Event W2 can be used for mobility set update/change in the LTE connected mode. As in RRC_IDLE mode measurement report cannot be sent out, to support WLAN mobility set update/change in RRC_IDLE mode may need to trigger the state transmission from IDLE to connected mode to transfer the measurement report to eNB and receive the configuration of the new mobility set. To make it easy, not recommend to support mobility set change in RRC_IDLE mode, therefore W2 is also not needed in RRC_IDLE mode.
Event W3 can be used to steering from WLAN back to LTE.  Steering back to LTE is a mandatory functionality in RRC_IDLE mode, so W3 should be useful in RRC_IDLE mode. 

Observation 2: Only W3 is needed in RRC_IDLE mode, W1 and W2 are not needed.

In RRC_IDLE mode, UE mobility in the current WLAN mobility set should be transparent to the eNB. No inter-set mobility is supported due to lack of W2, UE shall steer back to LTE when all the APs of the current mobility set worse than a threshold (condition of W3 is satisfied).

Proposal 2: WLAN mobility set configured in connected mode should also be applicable for the RRC_IDLE mode. However, mobility set update/change should not be supported in RRC_IDLE mode, UE should steer back to LTE when it moves out of the current mobility set (condition of W3 is satisfied).
3   Conclusion
In this paper, we discussed the feasibility of reusing the connected mode measurement and mobility set in idle mode, and got the following proposals:
Observation 1: In case a UE initially accessed to WLAN, it may steer the traffics to LTE using the solution of Rel-12 WLAN Interworking, no Rel-13 work is foreseen. What we discussed in this paper is the UE behavior in RRC_IDLE mode after traffic steering from LTE to WLAN.
Proposal 1: Continue to use connected mode WLAN measurement in RRC_IDLE mode seems to be a good choice for RCLWI, as UE behavior is under the control of RAN, little standard impact and easy for implementation.

Observation 2: Only W3 is needed in RRC_IDLE mode, W1 and W2 are not needed.

Proposal 2: WLAN mobility set configured in connected mode should also be applicable for the RRC_IDLE mode. However, mobility set update/change should not be supported in RRC_IDLE mode, UE should steer back to LTE when it moves out of the current mobility set (condition of W3 is satisfied).
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