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1	Introduction
The introduction of WLAN suspend-mechanism and corresponding status reporting for eLWA was discussed in RAN2#95bis. In this contribution we are pointing out the needed status report signalling configuration options, and are offering a view of the mechanisms by which a resume operation can be implemented.
2	Discussion
In RAN2#95bis the offline discussion on the introduction of the suspend-mechanism was summarized in R2-167287 with proposals 2 and 3 as:
Proposal 2: When WLAN becomes temporarily unavailable, the UE will indicate this to the eNB by using a new cause value in WLAN Status Reporting.
Proposal 3: RAN2 will select one of the options (new cause value, W1 event, timer indication) and possible variations for the UE reporting when WLAN becomes available again.
Eventually, these proposals were also agreed as shown in excerpt from the RAN2#95bis meeting minutes:
	=>	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.



The introduction of a WLAN suspend-mechanism has been motivated with a short unavailability of the WLAN on the UE side, due to several reasons, such  as for instance WLAN scanning performed by the UE (e.g. for measurements or scanning initiated by user), WLAN AP change (e.g. for mobility reasons), etc.
While we are not convinced about the need in all of the use cases for suspend-mechanism, it can nevertheless be viewed as an optimization to the existing mechanisms. It can also be seen incremental to flow control, which will ultimately have the same effect at the eNB, e.g. stop delivering data over the WLAN leg, when WLAN link is unable to serve the UE.

2.1	Configuring suspend
Since WLAN status reports are part of Rel-13 LWA already, and the suspend mechanism is expected to use WLAN status reports in Rel-14 eLWA, the UE should be informed whether it can indicate the suspend in WLAN status reports with this eNB. Otherwise a Rel-14 UE might send a WLAN status report with “suspend” cause to an eNB that doesn’t comprehend it, resulting in unpredictable behaviour. For the same reason, the UE should also still always indicate the Rel-13 field according to Rel-13 rules.
Proposal 1: Whether the UE is allowed to use the suspend-mechanism is always configured by the eNB.
The eNB may want to limit the amount of suspend-resume WLAN status reports that it has to handle in a time unit. This may depend on network conditions, or be based on the experience how disturbingly the UE is using the suspend-resume mechanism from the eNB point of view. For instance, when the eNB is experiencing high frequency of suspend-resume status reporting events by a specific UE, it may wish to restrict the rate of its signalling.
The simplest way for the eNB to control the allowed suspend-resume status reports would be to prohibit the UE from sending any suspend-resume status reports within a given timer value. Another option would be to install a prohibit timer which is started at every sending of a suspend WLAN status report and restarted at sending of its following resume. This prohibit would prevent that a new suspend would appear immediately after the previous resume, and hence multiple consecutive suspend-resume signalling pairs would not occur too frequently in a repeated manner.
Proposal 2: The rate of UE sending suspend status reports can be limited by the eNB.
Further, the eNB may also determine that there is a lower suspend-resume duration below which no traffic flow control optimizations can be executed. For instance, the eNB may schedule data to the traffic queues in certain intervals, or the amount of traffic may fluctuate within a certain margin, and too short suspend durations would not have an effect. Then the eNB may inform the UE that for instance there is no interest in receiving consecutive suspend-resume WLAN status reports which are expected to be short, e.g. shorter than 5ms.
Proposal 3: The eNB informs the UE about a minimum value that is useful for a suspend-resume action.

2.2	Suspend mechanism
[bookmark: _GoBack]It should be understood that the suspend (and resume) WLAN status reports send by the UE are informative indications to the eNB, and it remains up to the eNB implementation how to react to them. The eNB can decide to do LWA reconfiguration or it can decide to wait at least some time for a possible resume after a suspend WLAN status report has been received.
When using a new cause value in the WLAN status report for indicating a suspend, depending on the resume mechanism one may also choose to define several suspend-cause values, or provide additional information on the suspend such as suspend duration. This design of suspend for the WLAN status indication depends largely on the resume mechanism, and is discussed in the next section.
Observation 1: The suspend-resume cause values should be designed jointly.

2.3	Resume mechanism
While in the RAN2#95bis it was identified that a indicating suspend in the WLAN status report as the baseline way forward, the resume mechanism has been left open.
The options for the resume mechanism are as follows:
1) The UE sends a WLAN status report with Cause resume, as soon as it determines that it can resume using the WLAN link again.
2) The UE does not send a resume, but after a configured time (resume time) the eNB starts using the WLAN link again.
3) The UE sends other report such as measurement reports, which indicate that the eNB can start using the WLAN link again.
2.3.1	Discussion of option 1 (cause value in WLAN status report)
The first option is the most straightforward, and also the solution that will minimize the suspend time. With this approach, the suspend WLAN status report will contain only the suspend indication, without cause values or timers, and the resume status report will contain only the resume indication. We note that it will not be necessary to set a maximal time before which resume needs to be sent. If the resume message from the UE does not arrive at the eNB after a given time, it will solely be the decision of the eNB whether to keep suspending WLAN data or whether to release the LWA configuration. 
In a variation of the first option, the UE might be asked to indicate one of multiple suspend cause values, informing the eNB whether the UE is busy performing something else such as an AP change, a fast transition AP change, etc. Based on this, the eNB may estimate the suspend time on its own, and consequently e.g. hold back data when the suspend time is expected to be short. In summary, this option would enable eNB implementation optimizations with the slight cost of additional cause values.
Observation 2: Using additional cause value in WLAN status report to indicate resume allows flexibility for UE to end the suspension early.

2.3.2	Discussion of option 2 (pre-determined suspension time)
The second option requires the configuration of a suspend time, or the signalling of a suspend time from the UE along with the suspend status report. The configuration of the suspend timer may happen in different ways, for instance by including suspend time information in the suspend status report, or by eNB configuring a set of allowed suspend times to the UE and the UE selecting one in its suspend WLAN status report. While this approach saves the sending of a resume WLAN status report, one needs to consider the situations where a) the actual suspend duration is shorter than the configured one, and b) where the actual suspend duration is longer than the configured one. In situation a) the UE may either simply wait out the configured time, or send a resume WLAN status report. In b) the UE will need to send another suspend WLAN status report. Given that the actual suspend time will rarely match the configured one, this approach will either lead to more signalling, or will use the WLAN link in sub-optimal manner. 
Observation 3: Pre-determined suspension time will have conflicts in cases where the suspension time cannot be determined ahead of time.

2.3.3	Discussion of option 3 (measurement report indicates resume)
The third option may be applicable when the reason for suspend have been radio conditions, such as a change of AP. In this case it is possible to use successful association signalling or related measurement events as an implicit resume signalling. However, successful association signalling or measurement report may not cover all the suspend scenarios – for instance if the resume happens to the same AP, which was already serving, (re)association is not triggered and explicit resume signalling is needed instead. Also, in order the measurement report to trigger (for a serving AP or for an AP in the mobility set), the existing event triggers should be modified or new event triggers should be defined. This third option could be viewed as complementing the first option. 
Observation 4: Measurement report may not always trigger when resume happens.


2.3.4	Way forward with resume
Based on the above discussion on Options 1/2/3, we this Option 1 is the best mechanism for resume. Therefore, we propose to define the suspend-resume via cause values, i.e. to define a single cause value for suspend and a single cause value for resume for the WLAN status report.
Proposal 4: Both “suspend” and “resume” are defined as explicit cause values (i.e. one cause value for each) for the WLAN status report.

3	Conclusion 
In this contribution, we discussed the need for a configurable suspend-resume by the UE. We have observed the following:
Observation 1: The suspend-resume cause values should be designed jointly.
Observation 2: Using additional cause value in WLAN status report to indicate resume allows flexibility for UE to end the suspension early.
Observation 3: Pre-determined suspension time will have conflicts in cases where the suspension time cannot be determined ahead of time.
Observation 4: Measurement report may not always trigger when resume happens.
Based on these, we are proposing:
Proposal 1: Whether the UE is allowed to use the suspend-mechanism is always configured by the eNB.
Proposal 2: The rate of UE sending suspend status reports can be limited by the eNB.
Proposal 3: The eNB informs the UE about a minimum useful suspend-resume duration.
We also discussed the options for a resume mechanism and concluded that the simplest option may be the best:
Proposal 4: Both “suspend” and “resume” are defined as explicit cause values (i.e. one cause value for each) ‘for the WLAN status report.


