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1. Introduction
In RAN2#95bis, RAN2 discussed agreed to introduce suspend/resume procedure as captured in chair’s note [1] as

	=>
When WLAN becomes temporarily unavailable, the UE will indicate this to the eNB by using a new cause value in WLAN Status Reporting.

=> RAN2 will select a solution (e.g. new cause value, W1 event, timer indication, ...) for addressing when WLAN becomes available again.


In this paper, we discuss about the remaining issues of suspend/resume functionality including possible candidate solutions to indicate resumption of suspended LWA operation. 

2. Discussion
2.1 General

According to previous agreement, following procedural text is captured in RRC running CR for eLWA (subclause 5.6.15.4
WLAN status monitoring)
	1>
if WLAN connection to all WLAN(s) inside WLAN mobility set becomes temporarily unavailable: 

2>
set the status in VarWLAN-Status to suspended;
2>
perform WLAN Connection Status Reporting procedure in 5.6.15.2;


2.2 Measurement reporting during temporary WLAN unavailability

One issue that was briefly raised in the last meeting is whether the WLAN measurements and corresponding reporting continue while WLAN is temporarily unavailable. 

In our view, since the LWA suspend operation is based on UE request/indication, it is not clear whether the continued reporting of WLAN measurements can be useful from the network perspective. 

Observation 1. When UE indicates WLAN temporarily unavailability, there is no clear benefit of continuing the WLAN measurement reporting.

Therefore, to prevent UE from unnecessary power consumption, we propose:

Proposal 1. WLAN measurement reporting is not performed while the LWA operation is suspended as a result of UE’s indication of WLAN temporary unavailability. 

2.3 Potential HFN desync due to LWA suspend
Another issue that was raised is related to potential HFN desync. It was argued that the WLAN PDCP packets which are already sent to WLAN may be stuck at the transmitter when WLAN becomes temporarily unavailable, and may cause HFN desync if transmitted afterwards when the WLAN becomes available again. So it was proposed that the packets should be flushed at the WLAN side when suspend is triggered. 
First, let’s consider the UL direction. Because it is expected that “WLAN temporarily unavailable” is mostly based on UE’s preference or choice, when the UE is sending the suspended indication, it should make sure that no such packets are pending UL transmission on the WLAN side. So we think UE implementation should take care of such issue for UL direction.

For DL direction: when the network gets the indication from UE to suspend the LWA operation, this case is no worse than getting indication of WLAN failure (not “temporary”). So, although not mandated by specification, we think that, even in LWA operation without suspend/resume functionality, a smart network implementation would try to perform data recovery by resending the PDCP packets via LTE and flushing the packets at WLAN side. In either case, we may not be able to dictate the network behaviour, neither eNB nor the WLAN AP/WT.
Based on this, our understanding is no impact due to this issue in terms of specification as it can be handled by UE and eNB implementation.

Observation 2. The issue of “potential” HFN desync due to LWA suspend/resume can be handled by implementation.
2.4 Candidate solutions for resume indication
Another remaining issue is how to indicate to the network that the temporarily unavailable WLAN is available again so that the LWA operation can be resumed. As raised by companies during offline sessions and captured as examples in the agreement shown in section 1, there are different potential solutions to indicate resumption of suspended LWA operation:

Option 1: resume indication
Similar to suspend indication, once the WLAN which was temporarily unavailable becomes available again, the UE sends a “resumed” indication using WLAN Connection Status Reporting procedure.
Option 2: timer indication
In this solution, once suspend indication is sent to the network, the eNB figures out the resume time instant based on some timer without explicit indication from the UE.
Option 2a: A new timer value is included in the suspend request every time UE sends “suspended” indication. 
Option 2b: A suspend duration is pre-negotiated with the UE and known to the network. When network gets suspend indication from the UE, it knows the duration of suspension implicitly and resumes after the duration.

Option 3: measurement report

In this option, the UE sends a measurement report to the network to indicate its intention to resume. For this, a new measurement event may need to be defined, as the current trigger conditions of existing events W1-W3 would not satisfy -
W1: would not trigger because mobility set exists,
W2/W3: Temporary unavailable may not necessarily mean the WLAN inside mobility set becomes worse.

The table below compares the advantages and disadvantages of each option discussed above.
Table 1: Comparison

	Option
	Advantage
	Disadvantage

	1: resume indication
	Least specification impact
	If the UE does not send “resumed” indication for a long time (e.g. indication lost), the network may not know whether to resume or release. However, eNB implementation should be able to handle this, e.g., using a timer (eNB implementation).

	2a: Suspend duration signalled with suspend request
	No need to send resume indication again (reduced signalling)
	UE may not always know beforehand how long the temporary unavailability is going to be

	2b: pre-negotiated suspend duration
	No need to send resume indication again (reduced signalling) 
More beneficial for use cases with frequent/periodic suspension of predetermined intervals
	Initial signalling is required for timer negotiation
UE may not always know beforehand how long the temporary unavailability is going to be

	3: measurement report
	
	New measurement event needs to be defined (including entry/exit conditions)

TTT can be long which can delay measurement report, thus delaying the resume procedure.


Based on the above comparison, we think that option 1 is the most straightforward option with least specification impact.

Therefore, we propose RAN2 to choose option 1 for resume indication. 
Proposal 2. When the temporarily unavailable WLAN becomes available again, the UE will indicate this to the eNB by using a new cause value in WLAN Status Reporting.
3. Summary

Based on the discussion above, our observations and proposals are as follows:

Observation 1.
When UE indicates WLAN temporarily unavailability, there is no clear benefit of continuing the WLAN measurement reporting.
Proposal 1.
WLAN measurement reporting is not performed while the LWA operation is suspended as a result of UE’s indication of WLAN temporary unavailability.
Observation 2.
The issue of “potential” HFN desync due to LWA suspend/resume can be handled by implementation.
Proposal 2.
When the temporarily unavailable WLAN becomes available again, the UE will indicate this to the eNB by using a new cause value in WLAN Status Reporting.
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