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1 Introduction
The new Rel-13 WI: LAA using LTE got approved at RAN#68 in [1] and comprehensive technical findings have been captured in [2]. In this contribution, we shall focus on UE (de)activation of LAA Scell and make the proceeding proposals.
2 Discussion
In the much broader 5GHz unlicensed spectrum, there are many potential unlicensed radio resources for operators’ use by means of LAA technique, and it has been confirmed that the legacy licensed CA framework, e.g. the data scheduling and transmission means for licensed Pcell/Scells should be reused for LAA Scells as much as possible.

In the legacy licensed CA context, each configured Scell can be activated and deactivated independently, subject to DL&UL data activity and radio conditions on UE side. The main merits for Scell activation behaviour are: UE can use the licensed resources quickly once again without L3 signalling involvement, so as to reduce data transmission latency. The main merits for Scell deactivation behaviour are: UE’s battery life can be saved from stopping unnecessary channel monitoring and measurement, also reducing some UL interferences due to stopping SRS/CQI transmission.

In the LAA context, we generally view that the legacy Scell (de)activation scheme can still be applied to LAA Scells, e.g. using the same MAC CE. However, there are some LAA specific issues worth further considering as below:

Issue 1: How meaningful is the “deactivated state” for LAA Scells?

As for each deactivation -> activation state transition, it takes at least 8ms for RF/baseband modules to get warmed up and synchronized between eNB and UE. Such 8 ms state transition latency may lead to some LAA TX/RX opportunity loss for UE. If UE is in low mobility profile so gets served by particular LAA Scells for long time, above TX/RX opportunity loss seems marginal so does not matter much; however, if UE is in medium/high mobility profile so gets served by particular LAA Scells for relatively short time, above loss may be significantly, hence the UE had better always have its TX/RX ready, namely always in “activated” state with LAA Scells.

Unlike licensed Scell case, where UE performs PDCCH monitoring and CSI measurement continuously, due to non-contiguous LAA transmission, UE does not need to perform PDCCH monitoring and CSI measurement continuously, so UE should consume less battery in “activated” state. Unless very deep data inactivity, UE had better stay in “activated” state with LAA Scells.

In addition, eNB relies on CQI feedbacks and SRS reception for more efficient DL/UL scheduling/transmission, whenever UE is deactivated with LAA Scells, the pending DL/UL scheduling/transmission efficiency shall get degraded due to missing CQI/SRS. Keep in mind that the CQI/SRS may not even be always available at eNB due to LBT restrictions on both eNB and UE side.
Observation 1: For several reasons, it seems more beneficial for UE to stay in “activated” state with LAA Scells as much as possible.

Proposal 1: eNB should keep UE in activated state with LAA Scells as much as possible.
Issue 2: Could the 8ms latency for deactivation -> activation state transition be reduced?

Generally, such new requirement depends on RAN4’s further study. If at the end, the reduced latency value is only optional capability for some advanced UE, eNB may still selectively command those advanced UEs to enter deactivated state with LAA Scells.

Issue 3: Could UE perform autonomous deactivation -> activation state transition with LAA Scells?

Currently, the UE (de)activation state transition is based on eNB’s MAC CE command explicitly, or deactivation timer implicitly solely for the activation -> deactivation direction. Is it sensible to introduce autonomous deactivation -> activation for UE with LAA Scells? As mentioned above, UE in deactivated state cannot provide any LAA Scells related CQI/SRS info to eNB, so that the pending DL/UL scheduling/transmission efficiency can be degraded. If UE is allowed to perform autonomous deactivation -> activation state transition with LAA Scells under certain conditions, it can be beneficial sometimes. Upon autonomous deactivation -> activation state transition, e.g. UE is ready for TX/RX in LAA Scells, UE may indicate eNB about that, e.g. via PUCCH.
Issue 4: How about the parameter setting for LAA Scells’ deactivation timer?

Once the deactivation timer for particular LAA Scell is expired, then UE shall implicitly enter deactivated state in that LAA Scell. In the legacy CA context, all licensed Scells have common value setting for their own deactivation timers. In case UE is configured with both licensed Scell(s) and LAA Scell, we view that the value setting for LAA Scell deactivation timer could be independent, due to different channel naturals between licensed Scell and LAA Scell, e.g. the value setting for LAA Scell deactivation timer can be some times larger than that of licensed Scell, in order to accommodate the delay by LBT operation.
Proposal 2: If LAA Scell deactivated state is desired, RAN2 should study and discuss above issues 2/3/4.
Per outcomes from SI, the common DRX (identical active time across all serving cells) is used as baseline for LAA, where some companies have raised concerns for poor UE battery saving. With that motivation, if we still keep common DRX in WI phase, it seems more justified to study enhanced/quicker LAA Scell (de)activation mechanism.

Proposal 3: For larger UE battery saving gain, RAN2 should study and specify enhanced/quicker LAA Scell (de)activation mechanism.
3 Conclusion
In this contribution, we have shed further thoughts on activation/deactivation issues for LAA Scells, and RAN2 is kindly asked to discuss following proposals:

Proposal 1: eNB should keep UE in activated state with LAA Scells as much as possible.
Proposal 2: If LAA Scell deactivated state is desired, RAN2 should study and discuss above issues 2/3/4.

Proposal 3: For larger UE battery saving gain, RAN2 should study and specify enhanced/quicker LAA Scell (de)activation mechanism.
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